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THE PROBLEM OF SHIFTING CULTIVATION 


By A. P. F. Uamitron, c...8., 0.3.E., w.c., Lv.s., Inspector-GexeraL or Foresrs 


TO THE GovERNMENT oF Ivpta, New WELHI, 


(G/214 /1.S.—Aboriginal tribes in the Eastern States practise shifting cultiva- 


tion, an important factor for 


follow. 


A their backwardness. 
aboriginal to settle down to permanent cultivation. 
was made at Girishchandrapur jin Rairakhol state. 


The remedy is te persuade the 
A successful attempt of the kind 
Details of work in other states 


A possible danger is indebtedness to outsiders, Wet cultivation may support 


four times the population possible with shifting cultivation. 
is suggested to speed up rehabilitation of the ruined forest. 
are given, with suggestions for improvement. 


stated). 


There are several aboriginal tribes inhabiting 
parts of some of the Eastern States; all of 
them practise shifting cultivation and only 
here and there have any of them taken to 


Propagation of bamboo 
Details of the scheme 
11 factors essential to its suecess are 


permanent cultivation. For many years 
shifting cultivation in India has been viewed 
with apprehension by those with sufficient 
vision to appreciate the ultimate harmful 
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effects of the practice. Attempts have been 
made by administrators and forest officers 
to tackle the problem but, with few excep- 
tions, there has been no progress. 


Tt is difficult enough anywhere to get hillmen 
to change their ancient customs; it is even 
more difficult in the case of aboriginals for 
shifting cultivation is, as is the case with most 
of their customs, part of their religion and is 
a tribal rather than a personal matter. But 
the degree of religious prejudice and of tri- 
balism varies and the Maria Gonds of Bastar 
State, referred to later, are an example. 
Another difficulty, which may be greater in 
other parts of India, is the opportunity to 
find suitable land in the vicinity of the tribal 
home on which to establish permanent. cultiva- 
tion. 


Generally speaking, aboriginals are back- 
ward and primitive peoples living at peace in 
the jungles and there is a school of thought 
which favours leaving them alone in their 
primitive condition: on the other hand, there 
are those who wish to impove their lot and 
to make them, if possible, useful citizens. As 
far as the Eastern States are concerned, I 
feel sure from what I have seen and have been 
told during my tour that the only course to 
take is to try and reclaim the aboriginals; for 
here they are for the most part not sufficiently 
far removed from civilisation to avoid becoming 
a prey sooner or later to various exploiting 
agencies from the country outside their boun- 
daries. This in fact has already taken place 
in several ahpriginal tracts which I have seen 
during my tour and it is a situation which is 
likely to be aggravated when whole tracts of 
the Agency are further opened up by rail and 
road as they shortly will be. = It would, in 
my opinion, be misplaced kindness to seal off 
the tribes, no matter which they are, and to 
attempt to improve their condition without 
changing their system of cultivation; for shift- 
ing cultivation is one of the most important 
factors which keeps them in their primitive 
condition. 


Sal forest is favoured above all other types 
‘for shifting cultivation, and with repeated 
clearances and burnings, sal disappears al- 
together and the land goes over to bamboos 
or useless shrubs, but if the practice is stopped 
in time, a fine crop of evenaged sal will result. 
I saw numerous examples of such crops result- 
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ing from reservations made 20—40 years ago. 
The value of the land as cultivation also de- 
preciates with each succeeding clearance ; all 
aboriginals admit this. 


The cultivator usually crops a site for 2-3 
years but returns to it after varying periods; 
the rotation may have been as much as 30 
years some time ago, but in most. of the places 
I visited it is now 8 to 10 years. The shorter 
the rotation the more rapid is the deteriora- ’ 
tion of the vegetation and the soil. a 


There are thus two reasons for attempting 
to stop the practice of shifting cultivation; * 
the first is to prevent the ultimate destruction 
of the forests and second is to raise the stand- 
ard of living of the aboriginals and so prevent 
them from falling a prey to the various human 
parasites which take advantage of their 
ignorance. 


A crude policy of wholesale reservation with - 
the sole object of preserving the forests would | 
only have the effect of prejudicing any chance 
of succeeding with the second object; to try to 
reform the tribes without inducing them to 
give up shifting cultivation would be to by- 
pass their chief weakness. What is required, 
therefore, is a combination of the two. If the 
aboriginal can be persuaded and taught to’ 
settle down to permanent cultivation it will be 
possible to reserve the forests while he himself 
will establish that permanent association 
with the land which is the foundation of a 
higher standard of living; then he will be able to 
absorb the advance of civilisation instead of 
his being absorbed by it. 


The problem therefore is a two-pointed one, 
to persuade the aboriginals to give up shifting 
cultivation on the hills and to find land which 
would be suitable for permanent cultivation. 
The first steps in this direction were taken by 
the Chief Forest Adviser about eight years ' 
ago when, assisted by the Dewan and State | 
Forest Officer, he persuaded 83 families of the 
Kondh tribe in Rairakhol State to settle in a! 
colony on waste land suitable for permanent 
cultivation at the foot of their ancestral hills. | 
A number of inducements had to be given! 
which included the provision of ploughs; one! 
bullock per house was provided free and the ! 
villagers combined to do one another’s : 
ploughing and subsequently, as funds were ' 
available, every house was provided with one! 


pair of bullocks free. Assistance was also! 


rr 


given by the State for the construction of a 
bund and the digging of a canal to provide a 
permanent supply of water for the irrigation 
of the paddy crop; other amenities provided 
were a dispensary with a compounder and 
nurse and an agricultural kamdar to instruct 
the Kondhs in improved methods of cultiva- 
tion and in vegetable gardening. A Primary 
School was opened which is shortly to be raised 
to the VI standard. Girls are now attending 
the school and are taught along with the boys. 
The total cost of the colony up to the present 
is Rs. 18,000/- and it has, except for the school, 
been financed entirely from the forest budget. 
As regards returns, from next year land rent 
to the amount of some Rs. 600/- will be forth- 
coming annually while the reservation of 
10.000 acres of forest evacuated by the Kondhs 
is now giving the State an annual income of 
Rs. 1,400/- from the sale of bamboos. The 
village, Girishchandrapur, is neat and well 
kept, the people seem happy and contented 
and are growing fruits and vegetables in the 
gardens round about their houses. None of 
these erstwhile aboriginals wish to return 
to their former life; this should be sufficient 
proof of the soundness of the policy. 


In the larger State of Bamra — similar 
uchievements are well on their way to realisa- 
tion. In this State there are two tribes, 
Bhuinyas and Kondhs, numbering 618 families 
with a population of about 4,000 which have 
practised shifting cultivation on an area of 
about 150 square miles. They live mainly 
in hamlets dotted about in the forest but a few 
of them have small areas of “wet” (paddy) 
and “dry” cultivation of a permanent nature. 
In this case the Raja himself took a keen 
interest in the scheme and personally visited 
the villages to make it a success. Conditions 
here were different from those at Girishchan- 
drapur and in this scheme both tribes were 
permitted to stay on in their ancestral villages 
where suflicient land suitable for permanent 
cultivation, both “wet” and “dry” was avail- 
able in the vicinity of the hamlets. These new 
settlements were demarcated on the ground 
and they also included adequate land for 
grazing and forest for the villagers’ needs. 
Some area was also provided for — shifting 


cultivation within each demarcation but at 


the end of four years this land was exhausted 
and shifting cultivation on it was automati- 
cally given up. 
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Other features were:— 

(i) wherever there was insufficient land 
for permanent cultivation in the 
ancestral village, additional culti- 
vable land was provided in neigh- 
bouring villages at the foot of the 
hills, with a rent remission varying 
from three to five years, 


(ii) plough cattle, paddy seed, agricul- 
tural implements, house building 
timber were provided free; 


(77) a fund to provide free grants for the 
construction of bunds and other 
works necessary for the irrigation 
of the paddy land has_ been created 
by the State; 

(‘v) a loan of paddy was given while the 
new lands were being built up. 


I toured through some of these villages and 
was struck by the amount of work in progress 
on the establishment of permanent “wet” 
cultivation. 


In this area settlement has already per- 
mitted the reservation of some 60 square miles 
of forest which, apart from the income it will 
eventually bring in from bamboos and timber, 
will ensure the safety of the fertile Reamal 
Pargana lying below which would be threatened 
by destruction from torrents if the forests were 
destroyed by shifting cultivation. 


Across the Brahmani river in the same State 
of Bamra IT saw another settlement of Bhuinyas 
in its early stages. The general plan here was 
more like that of Girishchandrapur and the 
State had undertaken to constru® a reservoir 
to provide water for irrigation. 


In the State of Pal-Lahara I visited another 
village where settlement was just beginning; 
here many of the villagers were still up in the 
hills reaping the final crop from shifting culti- 
vation for this was not to be stopped until 
the permanent land was ready for cultivation. 


In this State there is another tribe, probably 
the most primitive, called Juangs. Many 
years ago they had been turned off the hills 
in which they had practised shifting cultiva- 
tion and had come down to live a miserable 
existence as the serfs of more prosperous 
villagers in the valleys. They are now being 
collected and brought together in a colony 
where they will again have their own land for 
cultivation. 
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The next State visited was Keonjhar; here 
also are Bhuinyas and Juangs. The area 
covered by shifting cultivation in this State 
is some 500 square miles, or 300,000 acres, and 
over a. large area the forest has been com- 
pletely destroyed and the soil itself is becoming 
exhausted; shifting cultivation 1s in practice 
from hill-top to valley, covering an altitude 
of nearly 3,000 feet. The problem is a big 
one here and the Chief Forest Adviser has 
quite rightly advised the Darbar to divide 
the whole tract up into a number of projects 
which will be taken up in turn. One of the 
chief difficulties here is that much of the good 
land in the valleys has since long time been 
usurped by cultivators from outside and this 
has, no doubt, prevented some of the aboriginals 
from taking to wet or permanent cultivation 
on their own. There is, however, a good deal 
of permanently cultivable Jand both on the 
uplands and in the valleys which can be brought 
under “wet” cultivation by irrigation schemes 
which will tap the streams which are numerous. 
Some of these irrigation schemes will be 
ambitious and the canal in the first scheme 
will cost about Rs. 12,000/- ; the survey has 
already been started by the Forest Department. 
It has been decided by the Darbar that settle- 
ment operations will be undertaken by the 
Forest Department on the higher slopes and 
by the Agricultural Department on the lower 
ones though in the latter case forest which will 
be released for reservation after settlement of 
the villagers in the new colonies will be taken 
over by the Forest Department. I have 
referred abovg to the invasion ‘of outsiders; 
the Chief Forest Adviser has recommended that 
no more should be allowed to settle in this 
tract and that those who have settled within 
the last five years should be compensated and 
moved elsewhere. They are apparently turbu- 
Jent and aggressive people and would soon 
get the Bhuinyas into their clutches through 
debt and so acquire their newly reclaimed 
land; if this were to happen, the whole scheme 
would fail. 

Although the total cost of converting 300,000 
acres of — shifting cultivation into permanent 
settlement will be considerable, the State 
will benefit directly from the inereascd land 
values; it is estimated that the “wet” cultiva- 
tion to be reclaimed in the first project will 
be able to support a population four times as 
great as that which barely exists now on the 
shifting cultivation. In addition the forest 
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will in course of time become productive; and 
in order to speed this up [ suggest the pro- 
pagation of bamboo. 


Tn this scheme the system adopted in fixing 
a colony or settlement is to assume that gael 
family consists of 5 members (aboriginals do 
not have very large families), allot 5-6 acres 
of “wet” land and two acres of “dry” land to 
each family. The Chief Forest Adviser insists 
quite rightly that holdings should not be 
fragmentary. 

In the Keonjhar schemes the tract, wiil 
after settlement, be covered by the following 
Jand uses :— 

(1) Reserve “A” forest. 
protection forest. 

(2) Reserve “B” forest. For  satisfae- 
tion of villagers’ requirements, and 
for protection; grazing allowed on 
payment of fees. 

(3) Gochar, or village grazing land. 

(4) Wet land, paddy cultivation. 


(5) Dry cultivation, cultivable land 
uncommanded by irrigation. 


Both categories of forest will come 
working plans. 

Although the movement is in its infancy, 
the main principles and much of the detail 
have already been worked out and there is 
little T can offer in the way of suggestions. 


{ think it would be a wise precaution when 
allocating land for a new colony, whether 
inside or outside the forest, to make an allow- 
ance for an increase in the population; this 
will surely come, and although some of the 
surplis may become wage-earners not all of 
it will. : 

The boundary line of the reserved. forest 
should be kept well back from the habitations 
and cultivations; cattle cannot be kept from 
straying and forest guards are quick to take 
advantage of it. 

Dry cultivation can he greatly improved by 
by cantour ridging or terracing. 

At the schools I think all possible emphasis 
should be laid on vocational training, handi- 
crafts, fruit and vegetable growing, cleanliness, 
etc. For the girls reading and writing at this 
early stage is not important. 


The Chief Forest Adviser has in certain cases 
recommended that new settlements should 


Commercial or 


under 
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remain under the forest department and 
should be administered as forest villages, 
except that the land rent should be remitted 
to the revenue department. This, I think, 
is sound; forest officers are of necessity in 
close contact with the forest dwellers; they 
understand their difficulties and so are able 
to help them in many ways, including the 
finding of work for them. 


Factors found to be essential to success 
are :— 


(7?) Tactful, persistent persuasion, of the 
villagers, no compulsion; the abori- 
ginal must be made to understand 
that everything that is being 
done is in his own interest. 


(it) Appointment of a special officer, 
who can be relied upon for (1) and 
who will stay on the job until com- 
pleted; he must understand the 
scheme thoroughly. 


(iit) Adoption of a general policy which 
should subsequently undergo as 
little change as possible. 


(tv) The colony must be near the hill in 


which the spirits of the ancestors 
dwell. 


(v) If possible, medical aid in the form 
of a dispensary. 


(vi) The promise of ultimate title in the 
new land. 


(viz) Aid in the form of bullocks, grain, 
ete. construction of bunds, 
canals, seed grain, ete, 


minor 


| January, 


(vii?) Unrestricted right to roam the forests 
for roots, fruits, honey, etc., which 
have always formed an important 
part of the aboriginals’ livelihood. 


(iz) Remission of rent for a short period 
on reclaimed land. 


(x) Money-lenders, liquor sellers and other 
human parasites must be banished or 
prevented from entering settlements. 


- (xi) Finally and most important, legisla- 
tion to prevent the alienation of 
land. 


To what extent the experience gained in the 
Eastern States can be applied in other parts 
of the country, IT cannot say. At any rate, a 
way has been shown, and although in the 
Eastern States there may be one or two 
favourable factors not found elsewhere, it has 
been demonstrated that the abdriginal can be 
persuaded to give up shifting cultivation. 7 


Z 

I would not suggest that all cases should be 
treated alike; obviously a slower approach 
would be made in the case of the more 
primitive tribes or those which are more remote 
from cultivation, But in these States, at any 
rate, there is nothing in favour of the practice 
and everything against it. Its disadvantages 
to the people who practise it and to the State 
have already been discussed. Taking the 
widest view of the case, owing to the clearance 
of hundreds of thousands of acres of forest, 
India is being deprived of various classes of 
forest: produce which will be badly needed for 
a long time, and a large contribution to the 
flooding and silting of rivers i¢ being made. 
To sum.up, I consider that nothing should be 


allowed to stand in the way of the banishment ; 


of shifting cultivation from all the States, 


| 
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A LITTLE-KNOWN BURMESE BAMBOO 
By M. B. Raizapa 
(Forest Research Institute, Dehra Dun) 


(G/0472 /R.L., G/1121/K.L, 8 /O/.R.L.—Bambusa copelandi, page 671 of Indian 
Trees by D. Brandis, 1921, is largely cultivated in the Northern Shan States, and is a 


large species. 


It was stated to have an uncertain pesiticn in the genus Bambusa; 


Details of interesting correspondence preserved at Dehra Dun are given. The bamboo 


flowered in 1896 in the Shan States. 
flowered at the end of November, 1943. 


mus copelandi” now and described, with plate. 


Chimps raised from the seed at Dehra Dun 
This species has been named as “Sinecala- 


This genus is meant to include 


several Chinese bamboos, which are apparently intermediate between “Dendrocaia- 


mus” and “Bambusa’’). 


The bamboo Bambusa copelandi Gamble ex 
Brandis about which very little is known was 
first described in Brandis Indian Trees (1911) 
671, where it is stated that it is of uncertain 
position in the genus. KH. G. Camus in Les 
Bambusee (1913) 127, and Ki. Blatter in his 
article ‘Che Indian Bamboos brought up to 
date’ which appeared in the Indian Forester 
LV (1929) 541 et seg. knew no more of 
B. copeland: than what is stated in Indian 
Trees. It is therefore desirable to place on record 
all available information on this species. 


History 


According to a letter (preserved in the 
Dehra Dun herbarium) dated the 12th April 
1923 from J.S. Gamble to R. N. Parker, formerly 
Forest Botanist, Forest Research Institute, 
Dehra Dun, the history of the plant is this. 
On June 10, 1896 J. W. Oliver wrote to me 
from Mandalay: “ I enclose a few seeds of a 
species of ,bamboo called “Wagyi’ — which, 
according to Copeland, resembles ‘Wani?— 
Dendrocalamus latiflorus in general appearance 
and is largely cultivated in the Northern 
Shan States. Copeland has collected a large 
quantity of the seed which I am sending vou 
in a separate parcel. The seeds are not like 
anything I have seen before.” 


“We sowed nearly the whole of the seed in 
the school garden. It germinated well and 
before I left Dehra in 1899 ] had moved plants 
to various places such as Roderick house ete. 
IT only kept a few seeds—caryopses—and 
I have discovered one which I am sending you 
herewith, you can keep it. You will sce that 
Oliver was quite right, it is like nothing else 
that I know but it certamly cannot be a Den- 
drocalamus. I tried Gigantochloa but the 
stumens are not monadelphous. It seemed 


to me nearest to Thyrsostachys, being obviously 
a ‘Bambuseae’, and when I lent specimens to 
Brandis I thought it best simply to call it 
Bambusa copelandi, the intention being to 
call almost every thing Bambusa until the real 
genus is conclusively discovered. In some 
of the spikelets [ dissected, [ found the palea 
a good deal cleft at the tip and that also pointed 
to Thyrsostachys.” 


“T tried a good deal of it, the young leaves 
and sheaths, in 1898, and Mian Birbal sent 
me some more specimens in 1901. I fancy 
I put specimens in the school herbarium, if 
not, let me know and [ will send you out one - 
or two sheets, they do not match anything 
else T know of. TI enclose with the caryopsis 
a couple of spikelets and the dissections of 
another showing the stamens with free fila- 
ments and the bifid palea. There are 3 fairly 
large lodicules. Until it flowers, we had better 
leave it as Brandis described it, Bambusa 
copeland: Gamble ex Brandis in Indian 
Trees. I do not think he had any specimens 
except the sheets and drawings he borrowed 
from me. I do not know why he called the 
sheath hairs black, mine are all golden yellow”. 


In another letter to Parker dated the 8th 
August 1923, Gamble while commenting on 
certain specimens of Troup from Maymyo 
writes about this bamboo as follows: 

“At last, having worried painfully through 
a host of small Acanthaceae I can take a little 
relaxation and go into the Copelandi case— 
your D. 0. No. 503/85 of 17-5-1923. Jt is an 
interesting commentary on the results of 
collecting through others instead of making 
sure yourself and the problem is by no means 
solved yet.” 

“Troup’s specimens from Maymyo, which 
I return, are as you suggest, Dendrocalamus 
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calostachyus and I am glad to find, after dis- 
secting the spikelets, how accurate my descrip- 
tion in the Bambuseae was’’. 


“But I think we must beware of jumping at 
the conclusion that the bamboo cultivated at 
Dehra Dun is also D. calostachyus. Until it 
flowers, its name must still remain indefinite 
or as Thyrsostachys copelandi?” 

“J. W. Oliver wrote to me from Mandalay, 
10-6-1896, sending seeds of ‘“Wagyi’ collected 
by Copeland in the Northern Shan States. 
These were the bottle-shaped seeds and some 
of them were in their spikelets, big glabrous 
over an inch long. The seeds had the charactets, 
I thought, of Bambuseae not Dendrocalameae 
and the spikelets had several flowers, the lower 
ones with bifid, the top ones with entire palea, 
also 3 rather large lodicules. [ called the plant 
Bambusa copelandi and told Brandis of it 
showing him the specimens and he published 
it. The seeds were grown at Dehra Dun and 
I send you my little sketch of a seedling, which 
is I think unmistakable. There were not 
many plants raised but we put them out in 
various places especially in the school park 
and probably at Kaunli. I also put one at 
least in the garden at Roderick house, and 
(I think) another on the roadside near the 
church.” 


“T think Oliver must have grown it also at 
Mandalay and when specimens of B. copelandi 
were asked for, Troup and perhaps others took 
flowers from Dendrocalamus — calostachyus 
though I suspect B. copeland’ has not yet 
flowered there any more than at Dehra Dun. 
Nothing more can be done until the Dehra 
clumps flower. I may have been wrong in 
thinking the caryorpsis was not Dendrocalamus 
for the pericarp is rather thick and loose. One 
thing, however, can be done and that is, if 
there 1s any one in Shan States botanically 
inclined and accurate enough, to try and trace 
Copeland’s ‘Wagyi’ of course Wagyi is a name 
that a cooly would give to any big kind, still, 
it mght be traceable. I am returning your 
sheets and thank you for those of the culm 
sheaths of D. calostachy yus, which I retain.” 


As stated above this species of bamboo 
flowered in 1896 in the Northern Shan States, 
Upper Burma. The seed collected by Cope- 
land was forwarded by J. W. Oliver, I.F.S., 
Conservator of Forests, to the late Mr. Gamble 
who at that time was the Director of the Forest 
School, Dehra Dun. Gamble germinated the 
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seeds and planted the seedlings at various 
places in Dehra, such as Kaunli and the School 
Park now known as Forest Park. 


All these Dehra clumps started flowering at 
the end of November 1943, the first mdication 
heing the fading of the leaves which soon began 
to drop off. About the third week of December 
the large compound panicles of long, whip- 
like, curved spikes, purplish in colour were 
quite prominent. By the middle of January 
the spikelets had completely emerged and the 
six stamens of two-three topmost florets of 
spikelet were visible. Seed, however, did not 
mature till about end of May. 


With plentiful fresh material to work upon, 
it at once became evident that a detailed 
description of this bamboo was much to be 
desired as the brief description given by 
Gamble, prepared from dried material not 
only required modification in many respects 
but was inadequate to place the bamboo into 
its right genus. A lapse of twenty-four hours 
or so is sufficient enough for the features of the 
structure of the delicate palea to be lost and 
no amount of boiling will restore them. 


The flowers are protandrous and the stamena 
are thrust out of the floret long before the 
stigmas of the same floret appear and are 
ready to receive the pollen. Although all 
the florets (except the topmost one) are her- 
maphrodite, in all the spikelets examined by 
the weiter the fourth or fifth floret only 
produced a seed. It was observed at the 
flowering time that the stigmas of the lower 
two or three florets do not appear at the apex 
of the florets and are apparently rot fertilised 
at all. 


Description 


A large, handsome, tufted bamboo. Culms 
up to 20 m. at Dehra Dun, about 50—60 em. 
in circumference at the base, walls fairly thick 
at the base (walls 2.5 cm. cavity 8 em.); nodes 
hardly prominent; internodes narrow at the 
base, gradually lengthening upwards, up to 
about 45 cm. long on robust culms, covered 
when young with fugaceously appressed- 
silvery hairs. Culm-sheaths thick, covered with 
scanty golden-yellow hairs outside, polished 
inside, about 38 cm. long and 30 cm. broad 
at the base, top rounded towards the short 
(about 10 em.) and narrow blade. 


Leaves ovate-lanceolate, 33—38 cm. 
4.5-8.5 em. broad, 


long, 
rounded at the base, 


Plate 1 
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Sinocalamus copelandi (Gamble) Raizada. 


A. A flowering branch. B. A, leafy branch. C. A spikelet. 
G 


Upper bract. 


E. 


H. Lemma of the first (lowest) 
J. Three lodicules 


D, Lower bract. 


K. Two caryopses, 


. Upper glume. 


of the lowest floret. 


F, Lower glume. 
I. Palea with stamens, ovary and style of the lowes: floret. 


floret, 
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almost smooth and glabrous above, very softly, 
hairy and scabrous beneath; secondary nerves 
quite prominent, transverse veinlets visible 
on the lower surface; leaf-sheaths striate, long 
white-ciliate at the edges, ending in a small 
callus below the petiole and truncate at the 
mouth, 


Inflorescence a large compound panicle of 
long, whip-like curved spikes; spikelets clustered 
in heads of 2—10 with 2 small bracts at the 
hase (bracts broadly ovate, ciliate on the margin); 
rachis between the heads 1 em.—4.5  cm., 
glaucous or somewhat puberulous; spikelets 
2.5—3.8 em. long, 5—7 mm. broad, ovate, 
acute, faintly pubescent, slightly compressed, 
with 4—7 florets, tinged purple outside, top 
most floret sterile. 


Lower glume broadly ovate, acute, about 
12-nerved and. with conspicuous transverse 
veinlets, ciliate on the edges, about 7 mm. 
long, pubescent and purple tinted. 

Upper glume very similar to the lower in 
shape, texture and pubescence, 12 mm. long, 
29-nerved with anastamosing strands. 


Ist lowest floret; lemma broadly ovate, 12 
mm. long, pubescent outside, ciliate on the 
edges, margins convolute clasping the rhachilla 
at the base, longitudinal nerves about 24, trans- 
verse veins obscure. Palea 13 mm. long, al- 
most membranous, prominently keeled, 
ciliate on the keels and margins deeply cleft at 
the apex, 3-5-nerved. 

Stamens six, exserted; anthers 8 mm. long, 
sagittate at the base, apiculate, pale-yellow. 
Filaments free, about 15 mm. long, thread- 
like. 

Ovary turbinate, 6 mm. long, densely hairy 
at the top; style long (up to 15 mm.) sparsely 
hairy all over, ending in a simple plumose 
stigma, exserted at the apex. 

Lodicules 3, lanceolate, hyaline, 
the margins. 

The 2nd, 3rd, 4th, 5th and 6th florets are 
similar to the Ist lowest floret except that the 
lemma and palea get progressively longer from 
below upwards. 

The 7th floret is sterile without any trace of 
palea, stamenS~or ovary. _ 


hairy on 


Caryopsis 12-16 mm. long, ‘contracted to-- 


wards the apex, almost bottle-shaped, + ightly 
grooved on one side; pericarp rather thick 
and loose. 


A LITTLE KNOWN BURMESE BAMBOO 9 


Discussion 


Through the courtesy of Dr. E. D. Merrill of 
the Arnold Arboretum my specimens and 
description were kindly scrutinized by Prof. 
F.A. McClure, formerly of the Lingnan Uni- 
versity, Canton, China, and at present working 
at the Smithsonian Institution, United States 
Natural Museum, Washington. He suggests 
that the inflorescence and spikelet characters 
of my specimens are very similar in many 
respects to those of Bambusa oldhamt Munro 
from Formosa, to which species in his opinion 
this bamboo is closely related. The fruits of 
B. copelandi appear to him to be intermediate - 
between that of Dendrocalamus and that of 
Bambusa, sharing some characters of each. 
He further adds: “‘T do not find any thing in the 
specimens from Dehra Dun collected by M. B. 
Raizada that suggests the genus Thyrsostachys, 
the spikelets of the type species of which at 
least, terminate in a prolonged rhachilla seg- 
ment tipped with a tiny rudiment, as in 
Schizostachyum, except that in Thyrsostachys 
this terminal structure is not engulfed by a 
dorsally sulcate or fistulose palea.” 


The genus Stnocalamus was set up by 
McClure in Lingnan University, Sct. Bull. 9: 66-6 
(1940), to include several Chinese - bamboo 
which were apparently intermediate between 
Dendrocalamus and Bambusa. In this he has 
placed Bambusa oldhami Munro, B. beecheyana 
Munro, and Dendrocalamus latiflorus Munro. 


McClure’s genus Sznocalamus though very 
closely related to Dendrocalamus and Bambusa 
can easily be separated from both. From 
Bambusa it is distinguished by (2) having 
culm-sheaths with (a) comparatively very 
small blades, reflexed to varying degrees, 
rarely perfectly erect, (6) auricles very small, 
inconspicuous, naked or vary feebly fringed 
with sparse ore-setae; (77) culms and branches 
thornless; (227) leaves mostly large, round- 
based, with transverse veinlets (or pellucid 
glands) visible on the lower surface; (iv) spikelets 
ovate, compressed and compact, thus the very 
shortly articulated rhachilla rarely visible from 
the outside of the spikelets; (v) spikelets 
usually arranged in clusters at the nodes of 
flowering branches and branchlets, seldom 
solitary ; (v’) branches and branchlets generally 


coarse, basal nodes of the branchlets much 


swollen, main branches sometimes very large 
often shortly rooted at base. it is easily 
differentiated from  Dendrocalamus by (i) 
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conspicuous lodicules, mostly 3 in number; 
(it) spikelets in clusters of several only at each 
node of the flowering branchlets, not in round 
congested dense heads of numerous spikelets 
as in Dendrocalamus strictus Nees and related 
species in the same genus; (177) each spikelet 
bearing from 6-8 or more, seldom less than 5 
florets. 


On the basis of the known characters of 
Bambusa copelandi given above, I should say 


T January, 


that it be transferred to the genus Sinocalamus. 
I, therefore, make the following new combina- 
tion : 

Strocalamus copelandi 
com. nov. 


T am, however, not at all sure that McClure’s — 
genus Sinocalamus as it is known to-day will 
remain sharply set off from either Dendrocala- 
mus or Bambusa when more of the bamboos 
of South-east Asia are studied in the field. 


(Gamble) Raizada 


NATURAL REGENERATION OF ANOGEISSUS LATIFOLIA 


By Tue Deputy ConsERVATOR OF Forests, GWALIor 


(S /21/1.8.— Fertile seeds of “Ancgeissus latifolia” are produced in abundance 
in years of deficient rainfall or the years following. This has been illustrated by the 
observations of the author in Sheopuri, Guna and other districts of Gwalior State). 


One of the important peculiarities of this 
genus is the infertility of the seed. In spite 
of this, natural reproduction often appears in 
great quantity resulting in  gregariousness. 
It is advocated that fertile seed is produced 
in large quantities only in years of deficient 
rainfall or in the years following it. 


We have extensive areas under this species 
specially in Sheopur, Guna and Shivpuri 
districts; and it is generally observed that 
even in areas covered by old mature and semi- 
matured crops advance growth of any size is 
conspicuously absent and when such an area is 
presented for annual feiling under the working 
plan, the marking officer is baffled with the 
fate of the forests as artificial regeneration 1s 
not always possible. Had the species been 
producing fertile seeds even at intervals, such 
a condition would not have occurred. It is 
quite likely that there may be existing some 
other unfavourable factors in the present 
localities but when I happened to revisit some 
such areas of district Sheopur in last April, 
after about 5 years it was a very pleasing sight. 

The ground is covered with innumerable 
young seedling crops from 2 ft. to 6 ft. in height 
under dead or dying or half dried-up mother 
trees and this substitution of young crop for 


the old has taken place during the last four 
years on a very large scale in this district. 
I was in charge of Sheopur district between 
years 1938 and 1942. The normal rainfall of 
the place is 33 inches but during my stay there 
the rainfall figures have been as follows:—- 


1938: 24°10. 
1939: 20°75. 
1940; 11:28. 
1941: 16°25. 
1942: 16°90. 


With such continuous deficient rainfall this 
species exhibited pronounced unhealthiness 
and signs of dying back in 1941. 


All other factors being the same now when 
the areas are covered with dense young crops 
of seedlings it cannot but be concluded that 
this reproduction is the result of production 
of fertile seeds after the year or years of 
drought. 


The problem of regenerating Dhow forests 
which lack young crops could I think be solved 
with ease if large quantities of seeds ate collected 
in years of drought or in one or two succeeding 
years and tried in areas deficient in natural 
reproduction. 
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THE PANCHAYAT FORESTS OF THE MADRAS PRESIDENCY AND THE FUEL 
PROBLEM 


By K.N.R, Nair, B.A., B.Sc. (EDIN.). 


(Assistant Conservator of Forests Nellore) 


6 /351/Md., 6/6301/Md.—An acute shortage of small timber and fuel was felt 


during the war which was popularly attributed to it. 
small timber and firewcod were—“The Panchayat Forests.” 


In fact the main sources of 
Large areas of minor 


scrub forests were handed over by Government in 1923 to Forest Panchayats which 
in the following 23 years by careless management and unchecked grazing and goat 
browsing have utterly degenerated. Ways and means to set matters right are sug- 
gested, comprising control of grazing, stcppage of goat browsing, planting linked up 


with the growing of food crcps. 


The system of management being transferred 


to the supervision of the Forest Department, surprisingly gcod results are predicted 


in a decade). 


In recent years an acute shortage of fuel 
and small house building timber has been 
felt all over the province, irrespective of 
whether they are towns or villages. The 
difficulty of getting transport facilities during 
the war period has made the problem all the 
more acute and along with the question of 
food, the popular government should tackle 
this question also and find a solution before it 
is too late. 


A little careful thought would reveal that 
the war to which is attributed all our present 
miseries and hardships, had very little to 
do with our fuel problem. Indeed the dis- 
location and shortage of adequate transport 
facilities did affect the question of supplies to 
cities and big towns to a certain extent. But 
this by no means is the crux of the problem. 
To understand its magnitude, one has to study 
the sources from which the bulk of the supplies 
came both to the towns and villages. It can 
never be disputed that the main sources of 
firewood and small house building timber 
were the large areas of jungle covered land 
popularly known as panchayat forests. Im- 
prove ait enrich the gources of supply and the 
problem will dissolve itself in a very short 
time. 


The ‘history’ of the panchayat forests is both 
interesting and revealing. It was in the year 
1923 that the government, as a measure of 
retrenchment, transferred very large areas of 
minor scrub forest (primarily intended for 
meeting the requirements of the villagers in 
the form of fuel, small timber and grazing) 
to the control of the forest panchayats and 
for the last twenty-three years, the forests 
have remained under their control. The 


.good. One of the 


intentions of the government were indeed very 
main conditions of the 
agreement entered into between the govern- 
ment and the panchayats, was that the latter 
would carefully manage the forests and increase 
its capital value year by year. But unfortu- 
nately this remained only on paper and to-day 
one finds that with very few exceptions, the 
panchayat forests have been over-exploited 
and depleted of their forest growth that it is a_ 
misnomer to call them forests. Everything 
worthy of the name tree has been cut down 
and one may have to search hundreds of acres 
to find a tree of some eighteen inches girth 
and ten feet in height. On both sides of the 
railway line and the trunk road from Madras 
to Calcutta, could be seen vast areas of these 
forests covered by patches of scrub growth 
consisting mainly of low thorny bushes not 
above five or six feet in height, prickly pear 
and cactus. Any shrub growth above ten 
feet in height and eighteen inches in girth is a 
surprising feature in most of these areas. 


What were the causes for this utter degenera- 
tion? The answer is simple. Long years 
of careless management coupled with unchecked 
grazing and goat browsing brought these 
areas to their present useless condition. 16 is 
a common sight for a railway passenger going 
from Madras to Bombay, Delhi, or Calcutta, 
to see large flocks of sheep and goats in the 
panchayat forests on both sides of the railway 
line nibbling at everything except probably 
the prickly pear, and thereby destroying the 
growth completely. There is another aspect 
of this problem which is equally, if not 
more, important with the question of fuel 
supplies and is one that should be tackled 
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immediately. It is erosion. The removal and 
destruction of the forest growth which formed 
a protective covering to the soil and an effective 
barrier against erosion, has exposed the soil 
to the hot sun and monsoon rains and the 
results have been disastrous everywhere. For 
a majority of the areas, the continuous exposure 
of the soil, to the hot sun has brought about 
the complete disappearance of all growth and 
the monsoon rains have cut up deep gullies, 
washing away all the fertile surface soil and 
exposing the subsoil which, in most cases, is 
hard laterite. The sand and gravel thus washed 
off are deposited in the adjacent fields thereby 
diminishing their fertility and value. Immedi- 
ately after the recent unprecedented north- 
east monsoon, the writer has seen several 
fields covered with a layer of sand and gravel 
often four to five inches in thickness. 
In these days of acute food shortage, it can 
easily be imagined what this means to our 
‘Grow More Food’ campaign. 

Having thus realised the extent of the damage 
done and its implications on some of our vital 
problems and national economy, the next step 
is to devise. ways and means to set matters 
right. The most important thing to be done 
is to check grazing and prevent goat browsing 
altogether. Forest officers all over India 
have been crying hoarse over this problem, 
but unfortunately the people as well as the 
authorities have not yet realised its importance. 
Rotational grazing and limiting the number 
of cattle that are to be allowed in any particu- 
lar area are two of the essential pre-requisites 
of restoring the forests to the original con- 
dition. Side by side with this a well-planned 
and organised planting programme should be 
launched and the people encouraged to play 
their part by judicious propaganda, There 
are several indigenous species such as Pitho- 
locobium dulcies, Acacia arabica, Thespesia 
populnea, 
siemea, Acacia auriculiformis and Odina wodier 
that could be grown more or less easily. 
Thespesia populnea and Odina Wodier are two 
useful species that could be grown by planting 
branch cuttings at the beginning of the mon- 
soon and besides providing fodder and manure 
leaves, the former (Thespesia) gives an excellent 
timber that could be put to various uses. In 

‘addition to the above, wherever the conditions 
are suitable, Casuarina and Hucalyptus, which 
give very good fucl in a short period of eight 
to ten years, may be grown. 
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This planting programme may conveniently 
be linked up with the ‘Grow More Food’ cam- 
paign. Tn all areas where the soil conditions: 
are suitable for the cultivation of dry crops, 
kumri cultivation, free of any assessment, 
should be encouraged and the Aumridar made 
to look after and tend the trees till they have 
passed the stage of being damaged by cattle. 
In many parts the soil is so poor that cultivation 
of dry crops may not be profitable. In such 
areas the planting may be done under the 
immediate supervision of the panchayat. 
Strips, three to four feet in width, may be 
laid out at intervals of every half a chain 
and the seeds or twigs planted along the 
strips at an espacement of 10 cr 12 feet, 
Provided this is done just at the beginning 
of the pre-monsoon showers, the plants will 
establish themselves by the end of the cold 
season and very little attention, except pro- 
tection from grazing, will be required after 
that. Watering once or twice a week may 
have to be done in some parts during the months 
of May and June, but this is not so difficult 
as people imagine it to be and the amount 
spent in that way is more than repaid by the 
beneficial results obtained. It is essential 
that the areas taken up for such regeneration 
work should be closed to grazing for a period 
of at least three years and it is here that the 
active support and co-operation of the villagers 
are required. 

Hitherto the forest panchayats were under 
the control of the revenue department and 
as that department, more than any of the 
others, was called upon to shoulder various 
responsibilities, particularly during the war 
period, the forest’ panchayats were more or 
less left to themselves with very unfortunate 
consequences. In future, it would be better 
to form the forest panchayats with the district 


forest. officers of the resnective districts —ag—— 
Melia azadiracht (neem),— Gassia— presidents “and the collector as the ex-officio 


president. A regular and comprehensive 
scheme of planting may be drawn up under the 
direction of the district forest officer and the 
panchayat should be entrusted with the working 
of the scheme. The writer feels confident 
that with proper and adequate support and 
encouragement from the government, surprising 
results are sure to be obtained within a decade 
and the present acute shortage of fuel, timber 
and grazing will not be felt again. Let us 
hope that the popular government will look 
into the matter and act without delay. 
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USE OF ENUMERATION DATA AND YIELD TABLES TO CALCULATE THE C.A.I. 
OF A FOREST WITH A VIEW TO FIX ITS YIELD 
By R. Sanat, I. F. 8. 
(Working Plan Officer, Dehra Dun Forest Division) 


(G/6361/U.P., S/3/U.P.—A method of calculating the yield, with the help of 


partial enumeration data for conversion forests is outlined and 


illustrated. The 


method is applicable to selection forests also), 


This method of fixing the yield of a forest 
uses the principle that the maximum yield 
that can be removed from a_ forest without 
depleting the existing stock is its current annual 
increment. Enumeration data give the number 
of trees per acre of the various diameter classes 
while the yield table gives the volume of the 
mean tree and its current annual increment 
for the various diameter classes. 


The following example of yield calculation 


the Dehra Dun forest division will illustrate 
the principles. The area of this working 
circle ig 68,500 acres. 


The valuable forests of the Dehra Dun 
forest division contain mostly sal (Shorea 
robusta). Sal constitutes more than 90 per 
cent of the main crop and is of THT quality. 


The yield table (1943) for III quality 
sal gives the figures in column (1) to (4) of the 


for the sal conversion working circle in following table:— 
Average No. of Standing Volume of C. A. I. of 
Crop age. diameter. trees. volume stem mean the mean 
timber. trees. tree, 
7 “1 2 3 4 5 6 
65 10.2 138 1,090 7.89 
100 14.3 74 2,070 27.98 0.5736 
145 18.3 45 3,040 67.56 0.8796 
150 18.7 43 3,140 73.02 1.092 


N.B.—The figure in column (5) is obtained by dividing the figure in column (4) by the corresponding figure 
in column (3). The figure in column (6) is obtained by dividing the difference between two succes- 
sive figures in column (5) by the corresponding difference in column (1). 


Taking only the fit sal, enumeration 


class due to passing into II class and mortality 
result gives the following distribution per 


in ILL class. 


acre: — ¢ F : 
TV aie = eter at an | iB 
a 16 i 16 in.-20 in. | Over 20 in I cl t ¢ ) t m( : “) + t Nii 
i. : ne : ver 20 m.- —I class 
aire ola II class, 20in.-24 in. over 24 in. IV III IV III If III III II 
"19,02 5.131 2.018 afin 7 
iF t 
1.474 0.548 
ar Ill Il 


The number of sal trees in the IV class 
i.e. 8 in.-12 in. diameter class was estimated 
by Smythies’ formula on the assumption 
that during the felling cycle recruitment from 
LV class to LIT class is equal to the loss in III 


where f is the felling cycle, 


win is the time taken for IV class trees to 
pass into IIT class 
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t | 
Tl ii is the time taken for TIL class trees to 
pass into IT class 


a 


7 is the percentage of IV class trees that 


. : t 
die and do not pass into IIT class in ive": 


Vy 


Til is the percentage of TIT class tre s that die 


and do not pass into IT class in fii Ye2!* 
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IV is the present number of (8’—- 
class trees. 


12”) diameter 


III is the present number of (12”—16") diameter 


class. trees. 


Value of t and z.—No data are available for 
tand z for irregular forests. Their calculated 
ae according to the existing working plan 
procedure, but based on the new sar yield 


22.827 c. ft. and corresponds to 0.8156 trees 
of 12”—16” class or 0.8156 sal units as defined 
below:— 


Diameter class Sal units. 


Inches. 

g—12 : aut 
12—16 ey ge 
16—20 2 
20-24 3 
Over 24 4 


tables, are as follows:— 
Quality Diameter No. of Total dis- 
class class (inches). Age trees appearance No. z(per cent.) t (years). 
per acre. | of trees. 
T/T S—12 43 201 ie “ 
12—16 71 117 S84 42 28 
16—-20 104 68 49 42 33 
20—24 144 43 25 37 40 
IIL 8—12 48 198 ; , = 
12—16 79 104 89 46 3l 
16—20 118 59 45 3 39 
] Ja: on" f 
_As the values of t and z for II class (16’—20") ff IV (10.42) = ot 08 
diameter trees are not available for a 98 33 
quality, the corresponding values for I/II 7 10.02 X28 
quality class will be used. Applying these IV ~0.58X33 
values of ‘t? and ‘v’ and HI (srom the enumera- ~14.66. 
tion result given in para 5) in the above The following table is obtained by using 
formula, we get : the figures in paras 4, 5 and 7:— 
Diameter class No. of trees Average Volume of CLALT. of the CAL. of the 
(inches). per acre in diameter of mean trees the mean tree. diameter 
the diameter mean tree. class, 
class. 

8—12 | 14.66 10.2 - 7.89 0.5736 8.412 : 
12—16 10.02 14.3 27.98 0.8796 8.812 
16—20 ae: 5.131 18.3 67.56 1,092 5.603 
Over 20 oe 2.022 ; : : ss 

Total ate 22.827 
This shows that the C.A.I. per acre is So, the C.A.[. for the whole working circle 
=68,500 X0.8156 units 
=55,880 units. 
The actual CAT. will be © slightly 


more than 55,880 units, as in the above eal-— 
culation the C.A.I. of unfit trees and those 
of trees below 8” diameter is not taken into 
account. This is the maximum annual yield 
that can be removed from the forest without 
depleting the existing stock. The actual 
yield may be more or less according as the 
stocking in the forest is above or below the 
normal. 
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The above method can be — usefully 
applied to forests under a selection system 
where trees above a particular exploitable 

diameter are marked. Thus, if sal trees 
above 20 inches diameter are to be removed 
under a selection system the annual yield will 

55,880 = 
be == 8,627 sound and fit sal trees over 
20” diameter. 


This method is also eminently suitable 
for fixing the yield for irregular forests 
under a system of conversion to uniform with 
periodic blocks, as in the Dehra Dun forest 
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division where a part of the shelterwood is 
being retained after P. B. I. fellings for pro- 
tection against frost and/or to produce seed and 
a portion of the young crop is retained as part 
of the future crop to avoid unnecessary sacri- 
fice. In such cases the yield is calculated 
for the whole working circle by the above 
method and is expressed in terms of sal units. 
This yield will be taken out of the various 
periodic blocks viz. main fellings in P. B. I., 
removal of standards in young P.Bs., removal 
of mature trees and thinnings in intermediate 
P.Bs. and thinning in old P. Bs. (other than 
P.B.L). 


DEBUNKING THE BUNK 
; By Exranor Bor 
17 Vale Court, Mallord Street, Chelsea, S. W. 3 


The Psalmist, extolling the omnipresence 
of his God, sang““—If I climb up into my bed 
Thou art there—even there also will Thy right 
hand lead me and Thy left hand follow me”. 


This may be so. All the same, one’s bed— 
one’s bunk, one’s cot or crib, call it what you 
will—it is one’s own most Personal Belonging. 
It is our most trusted friend. It shares our 
most intimate secrets. It is our final refuge 
from the fuel shortage. 


In all the house no piece of furniture is so 
completely one’s own as one’s bed. Each of 
us may claim our special chair or appointed 
place at table. We may be lucky enough to 
eall a dressing-table or a writing table our 
very own. But at times we yield these to the 
claims of a visitor. Not so one’s bed. Unless 
conditions are hideously overcrowded. And 
of course there are those (surprisingly numerous) 
who still accept a double bed as part of life. 
But this is not written for patrons of the 
Double Bed. It is written for those who 
reverence the singleness, the solace and the 
solitude of bed. 


Think of your own bed now. It’s there, 
im your room, waiting for you to-night. The 
moment will come when you will fetch that 
ineffable sigh, kick off your irritations along 
with your slippers (if you’ve got any sense) 
and fall into the comforting embrace of Bed. 
How one longs for it at night (and at various 
times throughout the day), and how appalling 
it is to have to leave it in the morning. 


And there —in the mornings—we meet with 
certain quaint traditions concerning the Making 


of Beds. For years many of us have been 
silently rebelling against these traditions. 
Few of us have had the courage to rebel openly. 
We have resorted to strategy and deception. 


Such an attitude is contemptible. The time 
has come to debunk the Bunk. 
Let us face up to it. Time to Make the 


Beds. What a depressing phrase! What 
mournful visions of chilly bedrooms where 
blankets must be heaved, sheets dragged off, 
pillows punched and—final horror—the Mattress 
must be Turned. 


This sinister custom, this superstition that 
Mattresses must be Turned, why do we submit 
to it? Before we left school most of us had 
acquired a pretty skill in evading the nuisance, 
but in later years backsliders revive the custom 
and frown on those who defy it. Strong men 
have been driven to locking their doors against 
intruders who might jeer at the way they 
deftly toss back the bedclothes without turning 
the mattress. 


It is alleged that mattresses get hard and 
lumpy if not turned. Well, why not? Some 
of us like lumps. And, anyway, if you turn 
the mattress you only re-distribute the lumps. 
Having got used to a nice lump under one’s 
shoulder, it is disquieting to find it nestling 
under one’s knee. 


And, in any case, when is one’s bed most 
comfortable? Nearly everyone will agree that 
the most luxurious moments in bed are those 
stolen seconds just before you have to get up. 
Never through all the night has one’s hollow 
been so exactly right, never so warm and soft; 


16 INDIAN FORESTER 


never have the pillows rested so smoothly 
under one’s head. And now—just when every- 
thing’s perfect you’ve got to get up. 

And not only get up. One is, at this moment, 
expected to perform an insulting rite known as 
Airing the Bed. This to be followed (after 
a decent interval) by Turning the Mattress 
and Making the Bed. Why? The bed is 
perfect as it is. ; 

There it lies just as you have left it (unless 
you ate one of those who spring up with a shout 
of morning joy) all warm and comfortable and 
inviting. Then why not try to preserve that 
state of comfort which it has taken the whole 
night to perfect? If one shows true respect 
for the bed, one emerges from it carefully, 
trying not to disturb in any way that condition 
of bliss which one knew on waking. 


Having dragged yourself out with the utmost 
care, all you have to do then (with still greater 
care) is to drag the bedeclothes up, treating 
them gently and reverently so that they will 
lie lightly over the hollow where you will 
rest to-night. A simple operation, all of which 
can be completed before breakfast—or even 
before you begin to dress. 

That, you would think, is the sensible way 
to do things. But hoary—not to say mouldy— 
tradition says No. 


No. You're supposed first to “‘strip”’ the 
bed, (what humiliation) and leave it “to air” 
till after breakfast. And then, when you’re 
usually pressed for time, you're expected 
to behave like a galley slave—turning the 
mattress before untwisting and _ spreading 
the sheets, tossing the blankets and doing a 
kind of walking race round and round the bed, 
tucking in and smoothing down until you’ve 
made the bed only fit for a flat fish to sleep 
in. It is intolerable. 


Another quaint custom concerns what is 
known as the “Day Cover”. an ornamental 
covering which we are expected to take off 
every night, fold up neatly (usually a very 
tricky job) and place on a chair or on top of 
the chest of drawers, whence it slides down 
on to the floor. This sort of ritual was all 
very well in the days when trim housemaids 
did the job for us. But to-day the custom 
should be declared obsolete. 


Who wants to be peeling off and folding up 
“Day Covers” when you and your bed are 
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yawning for cach other? Day Covers must 
go. Or be allowed to stay put, at night. 


Finally we come to the question of Clean 
Sheets. There was a picture in “Punch” 
during the 1914 war. It showed the typical 
country house bedroom. Everything of the 
best. In the middle of the room stood a 
shivering officer home on forty-eight hours 
leave from the trenches. Shuddering away 
from the fumed oak bedstead he was saying:— 
“Fancy having to take off all one’s clothes 
and get in between clean sheets! Ugh!’ 


How many of us know that recoil from the 
chill welcome of clean sheets? How many 
of us think of our nice crumpled sheets worn 
to a caressing softness, while we wish that 
the laundry would delay things a bit longer? 


Clean sheets, now and again, are necessary. 
But why so often? We are content to use 
the same blankets for months. Why clean 
sheets? After all, it’s one’s own bed; if the 
sheets are dirty it’s one’s own dirt. 

But here a chorus of boos and hisses makes 
itself heard, the subject must not be pursued. 

Rather, let us turn once again and contem- 
plate the bed. 

It stands there with its Top Covering (not 
a Day Cover) neatly drawn up. It is advis- 
able to have these Top Covers fashioned from 
some thick, squashy, uncreasable stuff. To 
look at the bed no one would guess at the 
comfortable confusion that obtains underneath 
the top cover. 

You did not Air your Bed this morning; 
you did not not Turn the Mattress; a purist 
would say that you had not even made your 
bed. You simply pulled the things up, shoved 
the pillows down and patted the top cover till 
it hid the bumps underneath. 

And if to-night you can’t find your pyjamas 
or the book you were reading before you turned 
off the light—well there you are, you’ve made 
your bed, no doubt you'll enjoy lying in it. 
If you find the top sheet twisted into a rope 
that tries to throttle you. If the pillows rise 
up and try to suffocate you. If the blankets 
slip sideways and leave you a prey to the dangers 
of exposure, exactly the same thing would have 
happened if anyone clsc had made the bed. 


At least you will have done what you could 
to debunk the superstitions that hang like 
cobwebs around the business of Making one’s 
Bed. 
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EFFECT OF AGE AND SEASON OF FELLING ON THE STRENGTH PROPERTIES 
OF BAMBOO 


By Y. D. Lawave, B. E. (Mecu.) A. M. I. E. (Iyp.) 


(Officer-in-Charge, Timber Testing Section, Forest Research Institute, Dehra Dun). 


(6/1146/R.1, S/3/R.1.—As a result of an investigation made by felling young 
and mature bamboos in cold as well as the hot season, the tentative conclusion is 
drawn that the cold season fellings generally produce stiffer and stronger bamboos 
than those felled in the hot season. mature bamboos being 40 to 56% stronger and 


stiffer than young ones in either season). 


Clear felling of entire bamboo clumps was 
often practised during the war-time in order 
to supply the heavy demand for bamboos. 
Young and mature bamboos thus got mixed 
up and questions were often asked about 
differences in their strength properties. Tt 
was, therefore, decided in March 1945 in con- 
sultation with the Silviculturist and the 
Entomologist at the Forest Research Institute 
to do comparative strength tests on young 
and mature bamboos felled at different seasons 
in order to find whether the age and the season 
of felling affected their strength properties. 


Material for testing 


Bamboos of the Dendrocaiamus _ strictus 
species were obtained for testing from the 
Forest Research Institute demonstration 
area. One young and one mature culm from 
each of 50 clumps were felled in May 1945, 
7.¢c.,1n the hot season. A similar number was 
also felledin December 1945, 7.e., the cold season. 
Young here means culms 9 to 12 months old 
and mature means about 2 years old. 


Tests 


On receipt at the laboratory, the young 
and mature culms, were matched with baéh 


mens for testing in the green and seasoned 
conditions. Three specimens were obtained 
from each of the fifty culms, ¢’z. one from the 
bottom end, and one from the middle and 
one from the top end, thus making up alto- 
gether 150 specimens for testing for every 
batch. Half of these were tested green and 
half after kiln drying. Each batch of tests 
is, therefore, made up of 75 specimens, but the 
actual number of tests is somewhat less as shown 
in Table 2 owing to rejection of bad material. 


Static bending and compression parallel to 
grain tests were done. Altogether about a 
thousand tests were made. 


Results of tests 


The tests in the green condition have been 
finished and computations also done. The 
tests in the seasoned condition have also 
been finished but the computations are still 
pending. Table No. 1 gives only the results 
of tests in the green condition. A final report 
will be submitted when results of seasoned 
material are available. 


Table 1 


Average results of tests on Dendrocalamus 


other as far as possible taking into considera-  sfrietus (bamboo) felled in May 1945 and 
tion the outside diameters and the thickness December 1945 from demonstration area, 
of walls and converted into matched speci- New Forest, Dehra Dun : 
M 1 
a Motuus.of [Modulus of 1 Mas, orahing 
Time of felling. Growth. Ibs. per sq. 1000 Ibs. per stress Ibs. 
ee inch. sq. inch. per sq. inch. 
Be ee eaas 4 | ae eee ace 
May 1945 Mature 10,500 1,830 9 L50 
Young 79,000 1,340 3,650 
December 1945 Mature 13,600 2,220 6,000 
Young 7,600 1,600 3,400 
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Statistical Analysis of Test Results . 


Table 2 gives the statistical analysis of 
average test results given in Table 1. It will 
be seen that December fellings have given 
significantly higher results than May fellings 
in all the three strength functions in the case 
of mature bamboo. In the case of young 
bamboos only the modulus of elasticity of 
December fellings is seen to be significantly 
higher than May  fellings. The other two 
strength functions for young bamboos do not 
show much difference. 


Condition of Strength Time of 
growth. function. felling. 

Modulus of May. 
Rupture. December. 
Modulus of May. 

Mature. Elasticity. December. 
Maximum May. 
crushing 
strength. December. 
Modulus of May. 
Rupture. December. 
Modulus of May 

Young. 
Elasticity. December. 
Maximum May 
crushing | 
strength. | December. 

poe fe 

Mature. Modulus of December. 
Rupture. 

Young. Modulus of December. 
Rupture. 


Figures for modulus of rupture and maxi- 
mum crushing strength are in Ilbs./in. and 
those for modulus of elasticity are 1,000 
Ibs./sq. in. 

Tentative Conclusions 

1. December felling, 7.¢., felling done in the 

cold season is generally seen to produce stronger 


[January, 


Mature bamboos have in all cases given 
very significantly higher results than young 
bamboos. This is evident even without any 
statistical analysis. However, the last two 
lines in the Table give an analysis for modulus 
of rupture of mature and young bamboos 
which shows the difference as highly signi- 
ficant. 


Table 2 
Statistics! analysis of the strength of mature 


and young bamboos (green) felled in May 
(hot season) and December (cold season) : 


{ H i 


No. of | Mean Standared Significance 
testa. strength. | deviation. of difference of 
means, : 
60 10,500 | 2,060 | Highly ceca 
63 13,600 2,560 significant. 
56 1,830 500 Do. 
65 2,220 600 
60 | 5,150 7 | Dh 7 
62 | 6,000 1,045 
54 7,900 1,890 | ~ Not significant. — 
65 7,600 1,775 
46 1,340 | 445 | Highly significant. _ 
bl 1,600 500 
b4 a) 595 Significant: 
63 3,400 |- 685 
66 | 13,600 | 2,560, 
Highly significant. 
65 7,600 1,775 


and stiffer bamboos than those felled in May, 
2.¢., the hot season. 


2. Mature bamboos felled in either the 
hot or cold season are seen to be roughly 40 
to 50% (or even more) stronger and_ stiffer 
than similar young bamboos. 
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PRUNING IN PLANTATIONS 


By JAGDAMBA Prasab, Sinvictuturist, F. R. J., Denra Dun 


~~ 


(C/137/R.1.—Forest pruning is defined and the method of knot formation 
is oullined. The object of pruning is explained and (he best age for pruning indicated. 
The peculiarities of the species must be taken into account in pruning specially as 
regards susceptibility to fungoid attack, exuberance of lateral branches persistence 
of dead branches, season of pruning, selection of stems for pruning and methods of 


pruning are then discussed, with notes on subsequent treatment and costs. 


A review 


of American and Indian experiments 4 given at the close), 


Introduction 


The operation of forest pruning consists in 
the removal of the lower dead or live branches, 
which, if allowed to remain, form knots in the 
timber of the main stem. The chief object 
of pruning is to obtain timber as free from 
knots as possible. 


Definition of a knot.—-A knot is a_ position 


/ of a branch which has become occluded and’ 


enclosed in the wood of the tree stem. It is 
thus a portion of a branch or limb that has 
become incorporated in the body of a tree. 


Method of knot formation—When a branch 
dies its base is still nourished for several years 
afterwards and a callus is formed around it. 
‘The longer a dead branch remains fixed to the 
tree, the longer is the portion that becomes 
occluded by tissue. When the branch falls 
off or gets broken, the stub gradually becomes 
completely covered by the growing wood 
around it and is eventually embedded in the 
stem of the tree. The basal portion of the 
branch is definitely connected to the wood 
‘around it, but the remainder is usually 
unconnected with the surrounding wood which 
grows over and around it and without con- 
nection with it. Ifa plank is later cut through 
the basal portion, the knot is still part of the 


wood and does not become loose when the 
wood starts to dry out. This type of knot is 
known as a live or tight knot. It is also 


spoken of as an intergrown knot, because in 
it the rings of annual growth are completely 
intergrown with those of the surrounding 
wood. 


If the cut is made through that portion of 
the original branch which has no fibrous con- 
nection with the stemwood, the resultant 
knot will become loose, when the surrounding 
wood shrinks on drying and will eventually 
fall out. This type of knot is known as a 
deap or lose knot, or an encased knot. 


Dead knots.—Natural pruning in forest 
trees comprises the process of the gradual 
dying of lower branches and finally the separa- 
tion or disappearance of any protruding portion. 
A dead branch or branch stub may _ persist 
for many years and become after dying the 
source of even greater degrade of timber than 
when alive. Dead branches cause loose, black 
or decayed knots. Dead branches should 
therefore be pruned as soon as possible to 
minimise the formation of black knots. 


Live knots.—Knots from living branches are 
firmly intergrown and usually less conspicuous 
in colour than dead knots. These live or 
tight knots may actually enhance the value 
of some classes of wood by improving its 
appearance. A good example of this is the 
birds-eye maple (Acer spp.). Pollarded oak 
trees often give the same type of wood. Other 
examples are Dalbergia sissoo and Central 
Indian teak, 


I. Zonal division of steem timber apropos 
of knots 
A mature tree contains 3 distinct zones with 
respect to knots which affect the grades of 
timber that may be cut from it. 


LOOSE KNOT ZONCc 


CLEAR 
WOODZONE -< 
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The inner zone or cone, called the tight-knot 
zone, consists of the portion of the tree trunk 
which grew before the contiguous lateral 
branches died. The second zone consists of 
the portion of the trees containing encased or 
loose knots. This zone may be variable in 
radial thickness, depending upon the rate at 
which natural pruning has been accomplished. 
It is situated between the tight-knot zone 
and the clear-wood zone, provided a clear- 
wood zone has been formed. The loose-knot 
zone extends to the bark in that portion of the 
trunk lying between the upper limit of the 
clear-wood zone and the base of the green 
crown. The clear-wood zone is the most 
valuable part of the tree for timber, veneer 
and many other uses, although not so important 
for pulpwood posts, poles and fuel. Young 
trees which have only a relatively thin clear- 
wood zone have just reached a point where 
their growth is becommg most profitable and 
should not be cut until the clear zone is thick 
enough for advantageous use. In some species 
the age at which clear-wood begins to be formed 
van be greatly shortened by artificial pruning 
of the tree trunk. Pruning is done in young 
stands and therefore in stages, but longer and 
longer intergrown and dead knots result if 
the interval is not shorter 7.c., beyond 4 or 5 
years at most. 
Il. Object of pruning 

Generally speaking, as we have seen above, 
knots are a serious defect in timber, especially 
in conifers. For example, the presence of bad 
knots. in railway sleepers, particularly in the 
portion where the spikes holding the rails are 
driven in, is sufficient to disqualify a sleepor 
for railway use. In the northern group speci- 
fication for conifer sleepers only one knot one 
inch in diameter is allowed near the rail seat 
and the largest tight-knot allowed in the rest 
of the sleeper must not exceed three inches in 
diameter. Whenever knottiness causes serious 
reduction in the grade and price of timber 
or in the total rejection of timber for a specific 
use, the question of the advisability of pruning 
is worth investigation. Timber that is grown 
for special purposes such as veneering and 
turnery may have to be absolutely free of knots. 
Thus although the only justification for pruning 
on a commercial scale is the resulting increase 
in timber value, the pruning of forest trees 
may also be undertaken to meet special local 
conditions as in the removal of the lower dead 
branches from all trees as a fire-protection 
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measure or to improve working conditions in 


the stand, or the production of clear wood 
may be secondary to such immediate objects 
as the release of advance growth, improvement 
of tree form, correcting malformations in 
young trees, minimising snow damage, and 
restoration of balance between root and leaf 
actually following a period of adverse conditions. 


III. Best age for pruning 


Pruning must be done (INDIA) as early in 
the life of the tress as possible as the branches 
are then small, pruning is cheaper, healing 
quicker and the diameter of the knotty core 
smaller. 


The earlier the trees can be pruned (GREAT 
BRITAIN) the smaller will be the central 
core of knotty timber and the wider the zone 
of clean wood put on after the pruning wounds 
have closed over. Pruning should start, if 
possible, at or before the first thinning, or 
when the trees average not more than 4 inches 
in diameter at breast height. With rare 
exceptions (e.g. Douglas fir on very favour- 
able sites) it will not pay to prune plantations 
in which the average diameter of the dominant 
trees exceeds 7 inches. 


Scots and Corsican pine (GREAT BRITAIN) 
are brushed up from 13 tv 15 years old, and 
spruces and Douglas fir, 9 to 12 years old, 
according to the situation and growth of planta- 
tion. High pruning has been done on Douglas 
fir and Sitka spruce at 15 to 16 years old. 


The best time to begin pruning western 
white pime (AMERICA) is when the average’ 
measurements of the stand are 5 inches in 
d. b. h. and 30 ft, high when pruning can be 
taken up to 7} ft. MEYER (AMERICA) 
found that 3 to 6 inches d. b. h. was the best 
size for pruning white and red pine. However 
(AMERICA) for fast-growing species that are 
being managed on a short rotation for the 
production of clear lumber, the sooner the 
dead branches are removed the better. 


The best time to commence brushing up is 
when the trees are no more than 4 to 6 inches 
in diameter (GREAT BRITAIN) so that the 


core of the knots will be as small as possible. 


From the above it is clear that pruning 
must be done early, but of course the actual 
time for each species will have to be worked 
out from experiments keeping in view the 
special requirements of the final product. 
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IV. Species 


In all forest pruning operations the first 
point to consider is the peculiarity of the 
species concerned and the manner of its res- 
ponse to the operation. The instances given 
below indicate some of the problems that are 
likely to be met. 


(a) Susceptibility to fungoid attack 


There are numerous records from Germany 
and other countries of Europe of disease result- 
ing from the live pruning of Norway spruce. 
‘The pruning of Norway spruce should, therefore, 
until investigation proves otherwise in future, 
be confined to the removal of dead branches. 
‘The same rule should for safety be observed 
with Sitka spruce. Douglas fir, Scots pine and 
European larch are believed to take no hurt 
from live pruning. Corsican pine can pro- 
bably be included in the same category of the 
broadleaved species, oak responds well to live 
pruning as long as the branches are small 
(not more than one to two inches in diameter). 
‘The largest oak branches considered permis- 
sible for pruning are 3 inches diameter in slow- 
growing and 4 inches diameter in fast-growing 
trees. Beech requires special treatment as the 
pruning of live branches flush with the stem 
is considered by continental authorities to be 
very hazardous for it usually results in decay 
spreading into the main stem. Where pruning 
is unavoidable shorten the side branch to a 
stump of about 2’ in length. This should be 
cleanly removed in about 5 years, after it is 
completely dead. Sometimes the stump of 
a branch will produce leaves and in that case 
it must be further shortened. Ash and Sycamore 
are both regarded in Germany as_ species 
which are better left unpruned. ' 


(b) Exuberance of lateral branches 


The plane tree (Platanus orientalis) in youth 
naturally develops an exuberance of primary 
lateral branches on its stem and there is a 
contest for leadership amongst them at the 
top. No one of these branches continues its 
growth by a terminal bud—a feature of other 
trees also—lime, elm (Ulmus wallichiana), for 
instance. Arrest and self-pruning of the tip 
takes place, and the elongation of the shoots 
proceeds from lateral buds nearer to, or farther 
from, the primary tip. The continuation bud 
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may be the one immediately behind the point 
of abscission of the shoot tip, but often the 
shoot dies back to some distance behind the 
normal abscission line of self-pruning, and 
thus the elongation of a shoot im any one season 
is no measure of the permanent addition in 
length that is to be made to the axis, whether 
terminal or lateral of which it is a part, for 
only the base of the annual growth may 
survive. If the tree grows freely without 
natural or artificial curtailment and discipline, 
a relatively heavy brushhead is formed of 
intricate zig-zag branches of which the termi- 
nation may be dead. 


(c) Persistence of dead branches 


In Europe for species like spruce or Douglas 
fir which may retain their dead side branches 
for 70 years or more, pruning is_ essential for 
the production of clear lumber. Larch, Silver 
fir and Scots pine in imereasing order of rapi- 
dity of natural pruning, are also considered 
to be worth pruning, though under some con- 
ditions pine may be Jeft unpruned. Broad- 
leaved trees generally clean themselves more 
readily than conifers, oak being slower than 
beech. In some cases oak is considered to b: 
worth pruning, but beech never. 


(d) Low forking 


In Bengal, low forking species such as Cedrela 
toona, Terminalia myriocarpa and Chickrassia 
tabularis have been suggested as suitable 
subjects for pruning and it was also suggested 


for sal, but later experiments showed that Sal — 


should not be pruned. Blanford (BURMA) 
recommended pruning in teak plantation, 
with particular reference to low forks and 
Robinson (MADRAS) for teak in Godavari 
district. Mulberry has to be pruned in 
the Punjab to get the clean stems necessary 
for the sports goods trade, side branches being 
removed when as small as possible, and not 
allowed to exceed thumb thickness. Timber 
of Pinus longifolia would be greatly improved 
by early pruning. An extreme example of 
persistent branchiness in which pruning would 
be essential to get clean timber is Tsuga 
brunoniana in Bengal. 


(e) Economy 


The fast-growing conifers with  perststent 
branches, (GREAT BRITAIN) such as Douglas 
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fir, Sitka spruce, Norway spruce and Corsican 
pine are likely to give the highest econo- 
mic return for pruning. Plantations of 
Scots pine growing on first or second site- 
quality classes are also considered to be worth 
pruning because of the high price obtainable 
for clean timber, and the “special market for 
telegraph poles. 


Pure plantations of the broadleaved species, 
(GREAL BRITAIN) oak, ash, beech, Syca- 
more should seldom require much in the way 
of pruning provided that the canopy is kept 
sufficiently dense in the early stages of growth. 
Pruning may, however, be necessary where 
broadleaved trees are grown in mixture. 


Whether pruning will assist in obtaining 
desirable improvement such as an increase in 
height growth is a debatable point that needs 
to be settled by experiments. The following 
are two conflicting reports in respect of teak. 


To ensure better height growth instead of 
thinnings pruning of teak coppice shoots in 
4 years old coupes was carried out in the late 
winter of 1927 in Kumbraj range, Gwalior 
State, India. After 3 years it was noticed 
that the coppice shoots that had been pruned 
had put in very good heights and girth incre- 
ment. The coupe when sold fetched at least: 
3 times the price for similar areas. 


In the case of teak, again in an experiment 
with randomised blocks conducted in Madras 
it was found that pruning did not produce 
any increase in height growth. 


(f) Knotty woods 


From the timber user’s point of view advice 
as to the species that need improvement. is 


readily available. Indian examples of very 
knotty woods are Pinus longifolia, Cedrus 
deodara and Tarus — baccata. Examples of 


species which are usually fairly free of knots 
are Dalbergia latifolia, Dipterocarpus spp. and 
Calophyllum species. 


V. Season for pruning 


There is a conflict of opinion as to the best 
season for pruning, but there is a consensus 
of opinion that it should be done when the 
trees are dormant or before the commencement 
of active growth. Thus :— 


(i) It is considered safest to prune trees 
(GREAT BRITAIN) while they are dormant, 
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but no objections are raised to pruning dead 
branches at any season. 


(ii) Pruning should not take 
(GERMANY) “during the growimg season. 


(iii) Although some doubt exists on this 
question of the season of pruning (GREAT 
BRITAIN), the balance of evidence is against 
pruning durmg the late spring and summer 
months, when the sap is up. The best period 
is believed to be from the beginning of January 
to the middle of March, but the three months 
October to December are also permissible. 


(iv) Most rapid healing is obtained if 
pruning is done in the late winter or early 
spring (February-March in England) shortly 


place 


before active growth commences. Species 
may, however, vary as regards the best 
pruning season. Generally pruning — should 


never be done during periods of active growth 


on account of the likelihood of the bark 
“slipping” and the cambium _ separating. 
from the stem at the edges of the wound, 


There are opposite views held as to whether 
spring is the season for pruning. One authority 
says that for pruning the spring months should 
be preferred (GREAT BRITAIN) to winter 
ones, as the healing over is so much more rapid. 
While another considers that although 
it does not appear (AUSTRALIA) that any 
season is badly unsuited, sprmg appears to be 
the the least favourable time. In spring the 
saprunsrather badly, the bark is easily stripped. 
or injured, and the rapidly extending leading 
shoot may sometimes be broken by jarring or 
shaking of the trunk. Fungal infection has not 
been observed at any season, irrespective of 
the green or dead nature of the branches. 
Winter is probably the most favourable season 
for pruning, but it is also a very useful opera- 
tion on which to employ extra hands during 
the fire season. This question again 
has to be solved, if done correctly at all for 
each species. Here are some experimental 
details for one. Green branches of Douglas 
fir (GREAT BRITAIN) were pruned close to: 
the trunk (removing the collar at the base) 
in each month during 1936. Branches } to 
$ inch in diameter pruned i in February were 
entirely healed over before autumn, and 
those pruned in March, April and May were 
almost healed over. 


Branches pruned in January healed more 
slowly, and those pruned after May healed 
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little or not at all during the same year. With 
Sitka spruce May pruning gave the best results. 


VI. Selection of stems 


The selection of trees to be pruned depends 
(GREAT BRITAIN) upon the object, the age, 


the species and the type of trees in the stand. 
We should aim at prunning only those trees 


(GREAT BRITAIN) which it is thought will 
form the final crop. 

Usually (a) weakly, suppressed, or sub- 
dominant trees, likely to come out in the next 
few thinnings and (b) crooked or forked stems 
which will not produce high grade timber or 
make useful poles should not be pruned 
(GREAT BRITAIN). It is common practice 
(GREAT BRITAIN), in order to reduce the 
cost of pruning, to select from 200 to 250 per 
acre of the best stems, evenly distributed over 
the ground for pruning. If a proportion only 
of the trees in a stand is pruned it is essential 
to mark the pruned trees to prevent confusion 
arising in the future by a ring of white paint 
or two dots on opposite sides of the stems. 

But it is essential that the unpruned trees 
should not be allowed to stand longer than 
can be helped as investigations on Pinus radiata 
(AUSTR ALTA) showed ‘that the effect of green 
pruning on diameter growth was more marked 
when pruning was confined to selected trees 
surrounded by unpruned trees than when the 
whole stand was pruned and all trees were 
almost equally efficient in utilizing the site. 
The length of time during which increment is 
reduced as a result of green pruning may be 
considerably lengthened, if selected pruned 
trees are surrounded by large unpruned trees 
that are not fit for treatment. 


VII. Method of pruning 
1. Tools. 
The hand saw and pole saw have been given 
(AMERICA) the most general approval, 


although individual preferences are shown for 
edge tools and shears, 


The equipment found most suitable — for 
pruning (GREAT BRITAIN) to a height of 
15 to 18 feet in young plantations consists 
of the heavy hacker and mace for brashing 
(breaking dead branches from the lower portion 
of the tree) hand-saw (straight bladed, six 
teeth to the inch), Swedish pruning knife and 
stout bladed curved pruning saw (four or six 
teeth to the inch), on an extension pole. For 
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pruning older plantations a 25-foot extension 
ladder, safety belt and climbing irons are 
needed in addition. 

The second pruning will necessitate (GREAT 
BRITAIN) either the use of a ladder and 
hand saws or the work can be done from the 
ground using pole-saws. It is frequently as 
cheap to prune with hand-saws as it is with 
pole-saws, and the work can be done more 
cleanly. 


2. Method of cutting. 


The importance of clean pruning (GREAT 
BRITAIN) can — scarcely be emphasised. 
Factors which make for good pruning are:— 

(i) Sharpness of the saw or other cutting 
tool. 

(ii) The angle at which the blade is held. 
The blade should be parallel to the 
axis of the stem and at right angles 
to the branch. 

(i) Position of cut. This should be as 
close to the stem of the tree as is 
possible. 


3. Length of clean stem. 

The height of pruning (GREAT BRITAIN) 
depends upon the object. For timber pro- 
duction up to 30 feet, for the longer poles up 
to 40 or 50 feet if locally grown*poles come 
into greater use. 


As the cost of pruning rises very rapidly 
(GREAT BRITAIN) with increasing height 
above ground there is a limit, beyond which 
it is uneconomic to prune. This limit depends 
upon a number of factors such as the future 
market for poles or timber of given lengths, 
the length of the rotations and the quality 
of the labour supply available. In general 
the economic height of pruning is considered 
to he between a minimum of 13 feet and a 
maximum of 30 feet with 18 to 24 feet as an 
average for most conditions. The — longer 
pruning is delayed, the less the height, to which 
it will be economic to prune. 


4. Stages. 


Pruning, more or less, is divided (GREAT 
BRITAIN) into three stages :— 
(1) Brashing up head- high (6 feet). 
(2) From 6 ” feet to 18- 20 feet. 
(3) 18-20 feet upwards. 
Pruning must be carried out in stages (GREAT 
BRITAIN), for to remove branches to the 
desired height in one operation may not be 
possible and may endanger the vitality of the 
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tree. The first operation is a brashing or 
removal of the lower branches up to about 
5 or 6 feet from ground level or to as far as 
the workmen can reack ae. to 8 or 9 feet, 
provided branch suppression has proceeded 
far enough to justify pruning to that height. 
The cost of this initial pruning can be consider- 
ably reduced by leaving unbrashed the smaller 
trees and those with defective stems. 
‘HAWLEY & CLAPP (AMERICA) | suggest 
a schedule of three pruning operations at 
0-7 ft., 7-12 ft. and 12-17 ft. up the stem, 
each operation removing only those living 
branches not in direct sunlight and going up 
to but not including the highest interlacing 
branches of adjoining crowns. In plantations 
that have not closed but are ready for pruning, 
it is suggested that the branches in the lower 
1/5 to 1/4 of the length of the living crown 
can be safely removed. 


5. Live pruning. 

At one period (GREAT BRITAIN) care 
was taken to cut off only dead branches, but 
now green branches not in direct sunlight are 
also cut off. Little or no bleeding takes place, 
and occlusion is definitely quicker. The 
branch should be cut off quite close to the 
stem even to the extent of slightly damaging 
the cambium. 


Unless the “‘collar” of old bark on the branch 
is removed, valuable time is lost in the healing- 
over process. 

It is necessary (GREAT BRITATLN) not to 
check the growth of the tree by removing 
branches which are actively functioning, and 
for this reason live pruning should be confined 
to those branches which are at least partially 
over shaded. 

In 1935 experiments were carried out 
(GREAT BRITAIN) to ascertain the feas- 
ability of pruning green branches exposed to 
full light. Trees were pruned each month 
during 1935. Where branches of 4 inch 
diameter or less were pruned, occlusion was 


Estimated cost per acre 
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complete (for the months of February, March, 
April and May) before the end of the growing 
season. Partial occlusion took place in all 
the other months’ pruning. 


Hawley and Clapp (AMERICA) favour the 
pruning of small branches while still alive as a 
means of nunimising insect and fungus damage 
and of producing a better grade of timber. 
They report that in a 6 > 6 ft. white pine planta- 
tion the stubs less than } inch in diameter 
cut close to the trunk will heal over completely 
within 10 years, whereas larger stubs take 
longer. Two other points (AUSTRALJA and 
GREAT BRITAIN) which relate to the 
speed of occlusion of pruning wounds, favour 
green pruning. 


(a) That pruning should take place while 
the tree is putting on wide growth rings, and 


(b) that the growth rings of the stem tend 
to turn outward to meet the live branch tissue, 
while they dip inward in the immediate 
vicinity of a dead branch stub. 


VIH. Subsequent treatment 
The rate of occlusion (GREAT BRITAIN) 


of branch scars depends largely upon the rate 
of diameter growth. When pruning is com- 
pleted more room should be given to the selected 
trees to encourage the development of a large 
crown and consequently rapid diameter growth. 
The method of crown thinning, which has the 
object. of freeing the well-shaped dominants 
while retaining sub-dominant and __ partially 
suppressed trees fur soil cover, appears parti- 
cularly applicable to pruned stands. 


IX. Costs and economic aspect 


Based upon the experimental work in the 
forest of Dean (GREAT BRITAIN), the follow- 
ing table of costs of pruning at different ages 
and to different heights is presented for four 


of the species named. 


(in shillings) of pruning. 


Height of pruning, feet. Douglasfir. Scotch pine. Norway spruce. | European larch. 
= | 
1. Young plantations (15-20 years) 350 trees pruned per acre. 
10—12 35 2 23 6? 
2. Young plantations 25-35 years. 240 trees pruned per acre. 
12 24 16 16 4? 
18 40 22 34 4? 
24 60 38 45? 6 
30 90 66 ? ? 
35 120 ? ? 2 
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With the exception of Scotch pine an extra 
price of well under 1 d. per cubic foot on the 
final crop will repay the cost of pruning based 
upon an average pruning cost of 3 d. per tree. 
In the case of Scotch pine an increased cost 
would have to be from 1} d. to 2 d. per cubic 
foot. It is suggested however, that im trim- 


Nature of opcration 


— ae, 


Pruning Shorea robusta 
to a height of 18 ft. from the ground to bark level 


do. (of selected trees) 
do. to cambium layer 
do. (of selected trees only) 


Pruning consisting of the ramoval of forks, double 
leaders and strong side branches for a spacing of &43 
ft. 84 ft. in May 1941 
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ming out and peeling telegraph poles an 
appreciable proportion of the cost of pruning 
is likely to be recovered in the lower cost of 
preparing the poles from pruned trees. 


The following are some Indian figures of cost 
of pruning. 


Cost per acre. | Locality. 
Rs. a. p 
Buxa division Bengal. 
8 5 4 E. P. 25/1 & 26/1. 
5 2 0 do. E. P. 25/2 & 26/2. 
1 3 5 
8 1 6 
oa 8 0 0 Angul, Orissa. 


The following table (GREAT BRITATY) 
shows the increased price per cubic foot which 
would have to be obtained for the whole of the 
final crop, assuming that the — trees 
were pruned to a height of 2) to 25 feet 
at a cost of four pence per tree. The accumu- 


[ 


lated costs per cubic foot have been calculated 
using a rate of 33 per cent compound interest. 
The data for the average volumes of the trunks 
at the end of the given periods are taken 
from the yield tables issued by the Forestry 
Commission. 


} 


| Accumulated | Average final | Increased cost 

Species. Quality Age when Age at cost of volume per per cubic 

class. pruned. exploitation pruning per tree. foot, 

tree. 
Years. Years. d. Cubic foot. d. 

Scots pine. “ih I 30 85 25.3 28.1 0.90 

il 35 90 25.3 24.2 1.05 
Norway spruce il 25 70 18.8 38.3 0.49 

IL ; 30 70 13.8 26.7 0.59 
Douglas fir it 20 50 11.2 41.3 0.27 

Ill 20 50 11.2 32.8 0.34 


The time taken to prune to full height 
(AUSTRALIA) works out at 10 minutes per 
tree in the Australian capital territory. The 
total pruning cost coming to around £4 
per acre, which amounts to about £11 6 s. 
per acre when compounded at 3} for 30 
years, which is considered a reasonable aver- 
age time over which to compound charges for 
a 40-year rotation. This £11 6s. must be 
distributed over the 20,000 super feet of clear 
timber when it comes to about 1s. per 100 
super feet. 


X. Experiments 


(a) America.—A plantation of short leaf 
pmne (Pinus echinata established with stock 


planted in the spring of 1935 on an old field 
in Southern Tlinois (AMERICA) was used 
for the pruning experiment. On trees selected 
at random for pruning in April 1939, all 
branches up to half total tree height were 
trimmed off flush with pruning shears. After 
the growing seasons of 1938, 1939 and 1940, 
measurements were taken of total true heights 
and stem diameters at heights above ground 
of 1.5, 4.5 and 7.5. 


Average diameter and height values for 
groups of 24 pruned and 24 unpruned _ trees, 
and values appropriate for determining signi- 
ficance of differences are presented in Table J. 
There is no evidence of non-uniformity in size 
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of trees as of the end of 1938. During the 
next two growing seasons diameter growth 
at 1.5 and 4.5 feet was markedly decreased. 
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by pruning, but diameter growth at 7.5 
feet and height growth were not significantly 
affected by pruning. 


Table I—Average values for initial size and growth for 2 seasons of short leaf pine. 


Unpruned 
Diameter and height measures, trees. 
Initial tree size, April 1939 
Diameter at 1.5 feet in inches 2.13 
Diameter at 4.5 fect in inches ae 1.27 
Diameter at 7.5 feet in inches fe 44 
Total height in feet. 8.68 
Increment through 1939 & 1940 seasons 
Diameter at 1.5 feet in inches s 1.04 
Diameter at 4.5 feet in inches 1.05 
Diameter at 7.5 feet in inches 1.01 
4.17 


Height in feet 


(b), New Forest, Dehra Dun, India. 

An account of the interim results of a small- 
scale experiment conducted at the Forest 
Research Institute is given below. The 
experiment is located in compartment No. 2 

of the experimental garden at New Forest, 
Dehra Dun and was commenced in March 1939. 

The species is Prnus longifolia, which 
was raised by patch sowings made on the 3rd 
July 1932 at a spacing of 5 ft.x5 ft. 

The object of the experiment is to determine 
the effect of early pruning on height growth, 
if any, of Pinus longifolia plants in relation 
to different heights of pruning. 

Before the commencement of the experiment 
the heights of all the individual plants in the 
crop were measured. The plants were then 
arranged in descending order of their heights 
and were thus grouped into 3 trees of initially 
comparable equal heights for the random 


Average height in inches. 
Treatment. March December 
1939 1942 
A. a3 1035.2 276.0 
B, ns 105.2 273.8 
C. ei 105.1 280.5 


Average height increment 
in inches. 
March 1939-Nov. 1940 


Difference : 
Pruned between un- Attaining level 
trees. pruned and of significance 
pruned values. (P=0. 05). 
2.09 0.04 0.14 
1,28 Ol 15 
AZ 03 10 
8.81 .13 43 
0.86 0.18 v.12 
93 12 il 
1.05 04 14 
3.87 30 43 


application of the three following treatments :— 
A. Pruning up to } total height of the plant. 


B. Pruning up to 3 total height of the plant, 
modified to leave one proper whor] 
of branches even if below the 2/3rd 
height, the height of the whorl left 
being recorded, This was found on 
calculation to amount to 3/5th of 
the height. 

(. Control (unpruned). 

There were 43 groups each containing three 
trees. These were subjected to the above 
treatments in March 1939. Height measure- 
ments were recorded in November 1940 and 
again in December 1942. Diameter measure- 
ments were also recorded on each occasion of 
the recording of height measurements. 


The average height increments are compared 
below :— 


Average height increment 
in inches, 
Nov. 1940-December 1942. 


84.0 86.8 
$3.2 85.4 
36.9 838.5 
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The following table shows the analysis of variance of the height increments for the two 


above stated periods :— 


Hercour INcREMETNS. 
Deg. March 1939—Nov. 1940 November 1940-—December 1942. 
Source of rees oe 
Variance. of Sum of Mean sum Sum of sq, Mean sum 
freedom squares. of squares, ¥. of squares. ¥ 
Blocks ase 42 946.5 17013.5 
Treatments 2 325.9 162.45 1,02 206.4 103.2 0.31% 
Error ms 84 13401.8 159.45 27614.9 $28.7 
Total 128 14674.2 441834.3 


* Not significant. 
Height growth. 

No significant difference in height growth 
took place because of the pruning done to 
1/3rd and 3/5th of the height in a small planta- 
tion of Pinus longifolia 7 years old at the time 
of the treatment. 


Diameter growth. It was not the original 


intention to study the effect of the treatment 
on diameter, although diameters at breast 
height were recorded. As the differences in 
height are not significant it is natural to turn 
attention to diameter growth. This has been 
subjected to the analysis of co-variance as 
follows :— 


Analysis of co-variance of diameter growth. 


\ 
Degrees of Sum of squares ! Sum of Sum of 
Sourse of co-variance. freedom. (1939). products. Squares. (1942). 
Blocks . 2% 42 46.1640 63.9463 102.6159 
Treatments és ded 2 0.043 1325 4.4900 
Error 84 2.4807 6. 8675 43.4160 
Total 128 49.6490 70.0405 150.5219 
Regression coefficient (b)= 6.8675= 2.768 
2.4807 
b?= 7.66, 2b= 5.536 
The regression is highly significant as shown in the following table :— 

Source of Degrees of Sum of squares. | Mean sum of 

variance. freedom. | squares. F. 
Regression "7 ae T rf 64.66 
Deviation from regression 83 
Total 84 43.4160 


The following table shows the test for significance for treatment and error only, with the 


reduced variance :— 


Degrees of 


Source of variance. freedom. 

cates | 
Treatments she | 2 
Error +! 83 
Total | 85 


ee Se 


Sum of Mean sum of | : 
squares, squares. FE. 
(adjusted), 
eo Bice hg See et 
3.7917 1.8959 6.44 
24.4043 -2940 (highly signi- 
ficant). 
28.1960 
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The adjusted mean diameters are as follows. 


| Mean diameter 


Treatment 


The tests for the significance of the differences 
are summarised below. 


Critical value for 
significance at a 


Differenees, | level of 
al 5% 1% 
A—B=0.31 23 31 
C—A— 0,20 
_B0.51 ‘ 


A and C are significantly superior to B 
although the difference between them is not 
significant, in other words pruning to 1/3rd 


{ January, 


Actual diameter in | Adjusted diameter 
in 1942 in 
1939 1942 
2.27 4.44 4.44 
2,26 4.16 4.13 
2,28 4.61 4.64 


height in a Pinus longifolia crop of 7 years 
in age did not cause any significant difference 
in diameter growth at breast- height, but 
pruning to 3/5th height was responsible for 
a significant decrease in diameter growth in 
comparison both with the unpruned trees and 
the trees pruned to 1/3rd_ height. 


Bole form. It was not the object of the 
experiment to study the effect of pruning on 
the form of a bole. However diameters at 
1.5 ft. and 7.5 ft. from the ground were 
recorded in nee 1943. The results of the 
analysis of these additional data are summarised 
below:— 


Analysis of variance. 


Degrees Sum of |Mean sum of F. Sum of |Mean sum of 
Source of of 1 sqnares squares | squares squares from F. 
variance freedom. ot Fe, i cans 
(at 1) ft. from ¢l.). {at 74 ft from el). 
ile _ i ie tee —— 
Blocks oh 42 112.3742 104.2370 
Treatments es 2 5.6788 2.8399 (4.40 2.4969 1,2485 2.54 
Error ey 84 54,2229 0,6455 — |significant 41.3561 0.4923 not signi- 
t of 
Total sl 128 172, 2758 at 3% 148.6900 ficant. 
i level. 
‘Differences at 1? ft. from gi. —-~~ —7 Critteal value for ONE a 
<7 | signiicance at 5%. 
A—B= 0.29 
C—A=0,22 0.35 
C—B=0.51 
C is significantly superior to B. 


The form of the pruned trees has tended to 
become more cylindrical, but as the data have 


been collected for the first time the results can 


only be regarded as indications. 


This experiment is on a very small scale as 
has already been stated, but a certain number 
of useful deductions can be drawn for the 
guidance of future experiments. 


The first indication is that pruning experi- 


ments must deal with the measurement of 
more diameters than those at breast-height to . 
detect the effect of the treatments on the bole 
form. 


Secondly for species for which pruning must 
be done to improve timber value it is never- 
theless of importance to determine the pruning 
regime that can achieve the object without 
sacrificing diameter growth, 
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“insect-borne virus disease. 


A BRIEF NOTE ON THE REGENERATION OF SANDAL TO SUPPLEMENT 
EXISTING STOCK JIN FORESTS OR TO REPLACE SANDAL THAT 
MAY BE KILLED OUT BY SPIKE 
By Srt Rao Banavur, M.S. Racuavan—Sinvicutturisr, Mapvras PLovinxce. 

(G/2471/Md., S/51, 52, 845/Md.—The position as regards the present stage of 


research on sandal spike is pointed out. 


enumerated. 


Suitable localities in Madras for artificial 
stocking by sandal are suggested, as also siting of plantations. 


Resistant hosts are 


Artificial regeneration is unnecessary, where there is sufficient natural regen- 


eration. 


In spite of all the research work that has 
been done on sandal spike by forest. officers 
and other scientists from the time of McCarthy 
to the present day (from about 1894 to date), 
our knowledge of the disease is very rudiment- 
ary. We are fairly certain that spike is an 
We have suspicions 
uf the insect responsible for the transmission, 
though we have not yet succeeded in proving 
it guilty. We have tried for some time control 
methods for the eradication of spike. Though 
success on a very small scale by the research 
staff at Denkanikuta has been achieved, and 
though some experienced forest officers hold 
the view that if the operation is carried out 
effectively by employing a large staff and 
labour force within a restricted period of fifteen 
days, the disease may be made endemic instead 
of epidemic in larger areas, yet most of the 
district forest officers who have had to carry 
out the control operations in large areas in 
their districts, have complained of the utter 
impossibility of mustering a sufficiently large 
staff and labour to carry out the operations 
efficiently to climinate or control the disease. 
The control operations have therefore generally 


‘ failed in practice. Mysore has given up re- 
‘search on spike; and we are spending only 


about four to five thousand rupees per annum 
against about twenty thousand that we were 
spending prior to 1934. However, until the 


Notes on the artificial regeneration of sandal, root-suckers, Taungya and 
dangers to which the crop is liable, follow.) 


vector is found, and then methods for its 
biological control worked out, I fear we shall 
be unable to prevent the incidence of spike, 
or eradicate it, once it has entered an area. 
Some therefore express the opinion, that sandal 
may become extinct in time. 


TI am aware that forest officers with a good 
deal of experience of sandal and spike, have 
criticised this pessimism, and hold the view 
that if suitable localities for sandal are_not 


invaded by lantana or similar weeds, and if . : 


grazing is permitted, then the danger of sandal 
becoming extinct will not arise. 


As a guarantee against the extinction of the 
species, though artificial regeneration in or 
near spiked areas may be unsafe, attempts to 
raise it in suitable localities (such as those to be 
found in the Udamalpet range of the South 
Coimbatore division, plains, foothills near 
Kodaikanal, Ayyalur of the Madura division 
and portions of the Tinnevelli district, where 
spike has not yet come in offer chances of suc- 
cess in the artificial regeneration of sandal, 
without risk of spike. Perhaps attempts may 
also be made in Bellary, Kurnool, Cuddapah, 
etc., though in these districts, the growth of 
sandal may be exceedingly slow. 


The itroduction of sandal in timber rege- . 
neration areas, fuel and bamboo coupes is not 
recommended, as it would be an “embar- 
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rassment there, and more bother than it is 
worth.” It may however he introduced where- 
ever possible along roads and footpaths mainly 
‘at altitudes between 2000 ft. and 3500 ft. where 
it appears to find the most favourable conditions 
for its growth. 

Too ‘much opening should be discouraged, 
as the little seedlings are very sensitive to 
drought, and readily killed by exposure to the 
sun. They like side shade, but soon die if they 
have overhead cover, as they are sensitive 
to drip and tend to damp off in the rains. 
They are also sensitive to waterlogging and in 
cold wet soil are apt to rot. In opening, the 
lines should run north and south so as to 
protect the young plants from too much exposure 
to the sun. 

All forest officers know that it is a root 

' parasite, and must have some vigorous hosts 
‘to live on. If it does not manage to 
Hfix on to another plant in the first few weeks 
of its life, it will die. Some species are con- 
sidered good hosts, while others are considered 
as predisposing to spike. Though leguminous 
hosts are in general held to predispose sandal 
‘to spike, it has long been thought that Cassia 
~Siamea, in spite of being leguminous, is a 
host which imparts resistivity to spike. 
Bamboo is recognised as a good host for sandal, 
and can easily be raised in places with rainfall 
of about 60” or more. Success would probably 
be obtained by stump planting sandal stumps 
in bamboo clumps. Cassa siamea as a host 
tree may be recommended, not because it 
confers resistance to spike, nor on the ground 
that it is a good fuel, but because it is easily 
‘grown in several places, and in districts like 
Chittoor the leaves are salable as green manure 
‘Jeaves. Dhall Cajanus indious has been 
used as a primary host for sandal, but as it is 
supposed to make the sandal highly susceptible 
to spike infection, some authorities prefer 
Ruta graveolens, which though not growing 
as tall as dhall, forms a bushy growth, and is 
‘well haustorized ; and is said to impart resis- 
“tance to spike; the host itself being further 
resistant — to browsing. It is said 
that sandal associated with it, — also 
contains the same essential oil, and is not 
alatable to browsing animals. In Coorg, 
sandal has been observed to do well with teak 
as a host. In Honolulu, Casuarina equisetifolia 
‘has been found to be a good host. The follow- 
ing species have been considered in the Madras 
province as “resistant hosts ” :-—Azadir- 
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achta indica, Semecarpus anacardium, Strychnos 
nuc vomica, Cassia Stamea, Zizyphus jujuba, 
Murraya koenigit,  Erythrorylon monogynum. 
Cajanus indicus, Cassia montana, Acacia suma, 
and Pongamia glabra are said to render the 
sandal susceptible to spike. 


Natural Regeneration.—Sandal deprived of 
hosts does not seed at all or seeds 
only once a year, and then only sparsely. When 
sandal trees associated with a sufficiency of 
hosts seed, the ground under these trees has 
got a sufficiency of natural seedlings, indicating 
that sandal has reproduced itself satisfactorily. 
Sandal seedlings have also been springing up 
in the middle of bamboo clumps; but there 
is a risk that such sandal associated with 
bamboos may die, or get burnt, when the 


bamboo flowers and dies and finally gets burnt. 


Tn sandal areas, observations have shown that 
there is plenty of natural regeneration of sandal 
in such areas, and seedlings are to be found in 
and around bushes. Where there is plenty 


of natural regeneration, artificial regeneration ~ 


is unnecessary, and our energies must be 
devoted to tending them, and protecting them 


against fire, drought, grazing, overhead shade, ~ 


or too much lateral exposure. 


Where the natural regeneration is insufficient, 
much can be done in the way of increasing 
the stocking by intreducing stump plants of 
sandal in suitable localities. When sandal 
stumps are introduced, seedlings — or 
stumps vf host plants such as Cassia stainea, 
Melia dubia, Dodonea viscosa, should be intro- 
duced simultaneously, so that these may first 
be easily haustorized, and keep the sandal 
plant alive, till it haustorizes on other existing 
hosts in the locality. The stump planting 
may be done when the first monsoon showers 
occur. The Intermediate host plant should 
be planted in the same hole with the sandal 
stump. 


Casualties may need replacement, and in 
areas of heavy rainfall, careful weeding is 
indicated. The weeds are best cut back, and 
not uprooted. But if the weeds are likely to 
give lateral protection against the sun, they 
should be left. 


In hot districts, sandal requires overhead 
shade in the first three to five years of its exis- 
tence, after which we should give it all the 
overhead light possible. This opinion however, 
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44 
does not meet with universal support, as over- 
‘head shade, is considered to have a beneficial 
‘sereening effect against spike. 

Coppicing Sanéalum album to obtain regencra- 
tion has not been encouraging. Regeneration 
by root suckers however is possible. 

Seed Collection Locality—In the annual 
report for 1940-41 of the Coorg forest. 
department it was stated that seed from 
plantation trees was completely infertile, while 
seed from natural forest trees, gave 19 to 25 
per cent germination. 


A germination test with seed of Chittoor and 
Timor island origins, with five hundred seeds 
of each origin gave germinative capacities of 29 
per cent, and 19 per cent respectively. The 
Timor island seed was considerably smaller 
than the local seed; the seed weights being 
250 and 282 sceds per ounce with and without 
pulp for Timor island sced ; and 140 and 195 
seeds per ounce with and without pulp respec- 
tively for the Chittoor seed. Indian seed 
appears therefore to be preferable to forcign 

, seed. 

Seed Collectiou-Season.—Sandal seed col- 
lected from the spring and autumn crops 
from five localities, Coorg, Javadis, - North 
Coimbatore, North Salem and the Nilgiris, 
have been tested by monthly sowings. It 
has been observed that the seed from Coorg, 
North Salem and the Javadis, gives better 
germination than seed from the other two 
localities. 


In the period 1936 to 1939, the spring crop 
seed collected in March, was found to give 
better germination than the autumn crop 
seed collected in November. But in 1934-36, 
and in 1939-40, the autumn crop was found to 
give considerably better germination than the 
spring crop seed. Against this work of the 
research branch there is an independent 
observation by the D. F. O., North Salem 
division that the October secd gave a higher 
germinative capacity than the February seed. 
It may therefore be summarized that the 
‘autumn crop seed is better than the spring 


oe steak though the spring crop seed is utiliz- 
able and should be used if the autumn crop 
seed is insufficient. 


Seed Collection Storage.—Sandal seed is 
known to keep well for a considerable 
time varying from 8} months to two years if 
kept in air tight tins or in gunny bags. Though 
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sometimes seeds after two years have given 
7 per cent germination, there is generally a 
rapid loss of germinative capacity after nine 
months so that storage for longer periods 
cannot be recommended. Acorus  calamus 
powder scems to have been effective in pro- 
tecting stored sandal seed against insects. 
Removal of = Pulp from — Seed. 
large number of experiments done by the 
research branch have demonstrated that seed 


from which the pulp has been removed gave - 


consistently better results than seed with the 
pulp on. The pulp should therefore be removed 
from sandal before sowing. 


Nursery Work.—The preparation of nursery 
beds is normal, and no notes are necded. “In 
Coorg the treated seeds are to be dibbled in 
lines at right angles to the length of the bed 
(See Mitchell's sandal scheme for Coorg 
1936). Three to four seeds should be placed at 
intervals of three inches along each line. Dhall 
seed should be sown broadeast over the nursery 
bed. to serve as a temporary host, and also to 
give side shade. Watering the beds is not 
essential in Coorg as the seedlings have the 
benefit of a full monsoon after the dibbling 
and are usually established before the next 
hot weather. The smaller seedlings which die 
back would probably come up again after the 
early rains in March. In some localities it may 
be found necessary to erect pandals (shade) 
about six feet over the nursery beds during 
the hot weather.” 


As dhall is considered to be a spike predis- 
posing host, we may use some other species 


such as Ruta graveolens as an intermediate | 


host. Experiments in Emmanur have indicated 
that in hot districts, Santalum album has a 
decided preference for shaded nursery beds. 


It may be of interest to quote the prescrip- 
tions on seed collection from the Mitchell 


sandal scheme for Coorg. ‘“Sced should be | 


collected from healthy trees. The locality 
factors of the area where such seed have been 
collected should be recorded. Sandal seed 
should be collected in March and  Oetober. 
Hixperiments conducted in Coorg indicate that 
a higher percentage of germination is obtained 
from Coorg seeds when compared with that of 
Mysore or Salem seed. In April all seed should 
be immersed in water for 24 hours. At in- 
tervals the seed should be stirred. Seeds which 


are found floating on the top of water one hour | 


after immersion should be skimmed off and 


1948] 


flung away. The remaining seeds should 
then be put out in the sun for one day im- 
mediately afterwards. After drying, the seeds 
they should be kept in tins till they are re- 
quired. Towards the middle of May shallow 
pits five feet in circumference and six inches 
deep should be dug near the locality where 
it is proposed to do artificial regeneration. A 
Jayer of paddy straw half an inch thick is then 
introduced into the pit. Then sandal seeds 
are spread over the straw to the thickness of 
one inch. Another layer of paddy straw 
half an inch thick should then be spread evenly 
over the sandal seed. Each morning about 
two gallons of water should be sprinkled over 
the straw. At about mid-day the top layer 
of straw should be removed and the seeds 
Jeft exposed to the sun till about 4 p.m. after 
which the half inch layer of straw should be 
replaced. This process should be repeated 
for about ten days. When it is seen that the 
radicle is projecting from the embryo, the 
seeds should then be removed and introduced 
into the nursery beds, which should have been 
already prepared. 


Antificial Regenerations.— Although it has 
been shown under natural regeneration that 
in many places it reproduces itself very 
‘freely, natural regeneration has not always 
been satisfactory in stocking our sandal 
forests. In spite of its ease of germina- 
tion, it is not an easy tree to raise artificially. 
It may be considered that the cheapest method 
of regeneration of any species is by direct 
sowing in situ. But such a procedure does 
not meet with success as a rule. It is possible 
that the absence of natural regeneration and 
the difficulty of artificial regeneration by direct 
sowing may be. attributed to the seed lying 
on an accumulation of vegetable debris and 
leaf mould as is often seen in bamboo areas, 
and either not germinating at all in the first 
few days, and being eaten by rodents or the 
young radicle not reaching the soil, due to the 
interposition of the leaf litter and mould. 


Several experiments done by the research 
branch, and by districts, have shown that the 
seed is easy to germinate if sown on the soil 
below the litter, but subsequently trouble 
starts, and lots of plants die back, so that by 
the end of the first hot weather after sowing, 
the survivals are generally discouragingly 
‘small. Direct sowing therefore appears to be 
‘unsuited to the rigorous conditions of our 


‘ 
my 
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drier districts, where we desire to grow the 
species. But where conditions are satisfactory, 
the soil deep porous and moist, with a sufficiency 
of hosts, and good rainfall, it has been observed 
that the introduction of small propagation 
centres some thirty years back have resulted 
in the spread of sandalwood naturally through 
the forest. 


Dibbling could not succeed in places where , 
grazing is permitted, but might do so in selected _ 
hedgerows or in thin bamboo jungle provided 
cattle and deer can be kept out. Careful 
fencing will be an absolute necessity. A high 
host sandal ratio must be maintained, by 
keeping down the number of sandal trees 
per acre. 


Perhaps it would be best to cut lies in 
areas suitable for sandal, through the forest . 
at an interval of about a chain and running 
north south. The existing trees on both sides 
of this line would provide sufficient hosts. 
Sandal may be regenerated in these lines. If 
soil, and climatic conditions are suitable, direct 
dibbling in the lines, with suitable mtermediate ~ 
hosts, and rigorous exclusion of grazing will 
give success. But deer are likely to frequent 
these open lines, and do much damage. 


Entire Transplanting has also been tried. 
An experiment in Kadri range has been 
reported comparing sandal sowings and 
transplanting, and the transplanting is re-. 
ported to have given overwhelminzly better 
results in the shape of fewer casualties and 
more vigorous plants, and that this success 

is doubly assured if the transplants are watered — 
in the first month after planting. In Tygoor 
1941 regeneration area in Coorg an experiment 
has shown that medium and big sized trans- 
plants are preferable to direct sowing and 
stump planting. In Coorg, the Tygoor 1941 
area further observation has shown that at 
the end of the third year, there appears to be 
more casualties in big nursery plants, and the 
stocking seems to have been reduced consider- 
ably. Stumping one year nursery transplants 
has given best results, and next are medium 
size and small nursery transplants. Sowing 
has definitely given poor results. In the 
Iygoor 1942 area, big and small nursery trans- 
plants have maintained their superiority both 
in stocking and height growth at the end of 
the second year. In the TIygoor 1943 area 
also at the end of the first year big and medium 
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size nursery transplants have given good re- 
sults both in survival percentage and height 
growth. ; 


On page 309 of the Indian Forester for 
August 1936 it is reported that in Honolulu, 
“a successful method of cultivation of sandal 
has been worked out. When the sandalwood 
seedling is from 5 to 7 months old it is trans- 
planted into an individual container which is 
usually a rejected pineapple can with a 4 inch 
diameter. At the time of — transplanting 
a few seeds of the iron wood (Casuarina 
equisetifolia) are sown in the container. The 
latter germinate and grow faster than the 
sandalwood, and are soon of — sufficient size 
to act as host. The sandalwood roots attach 
themselves at several contact points to the 
roots of the iron wood by means of a tissue 
penetrating haustoria, through which nourish- 
ment is absorbed from the host. When about 
o + ear old from seed, the sandalwood trans- 
plant (with its host in the same soil container) 
is carried to the final plantimg site, and with 
the least possible disturbance to the roots of 
each is carefully set in prepared holes in the 
ground.” Planting by this method is reported 
to have given one hundred per cent success 
in Honolulu. 


Experiments in our research branch have 
however shown that the entire transplanting 
of sandal plants raised in bamboo baskets 
resulted in only about 9 per cent survivals, 
showing that this method is not suitable under 
our climatic conditions for sandal. - 


Stump Planting—In North Salem division 
where spike disease research is going on, a 
large number of sandal plants of known 
age are needed. Therefore an _ interesting 
technique of obtaining these plants has been 
worked out. Suitable mother trees are 
selected in the forest and all regeneration 
under them is pulled up (to ensure uni- 
formity of age of the plants utilised). The 
ground is dug to a depth of about four inches. 
After the next seed fall a mass of regeneration 
comes up under the tree which is removed and 
stump planted as and when required. It is 
thus possible to get from natural regeneration 
a number of sandal plants of known age for 
stump planting by this method. 22 mother 
trees were selected in 1936-37, and the aggre- 
gate area under them of 3,183 sq.ft. was treated 
as described above in October 1936, the soil 
under each tree being raked up and the fallen 
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seeds were pressed into the soil, In January 
1937 an enumeration showed a total of 2,275 
healthy seedlings under the 22 trees, i.e. 104, 
seedlings per tree, or roughly 1 seedling per 
1 and 3 sq. ft. of ground. 


Stumps are made with 1” to 4” of shoot and 
6” to 9” of root; and the stump is. either 
planted near a suitable host in a previously 
prepared bed or planted with a host if the host 
is a bushy rooted species. For experimental 
work we use Mundulea suberosa which can 
also be raised by stump planting. In such a 
case the two stumps are tied together and 
planted. Between 1931 to 1935 sandal has 
been so planted and reported to have shown 
85 to 95 per cent success. 


Two hundred and ten stumps from 1} year 
old seedlings put out by the district forest 
officer North Salem division in September 
1931 and watered on alternate days gave 
one hundred per cent success in April 1932. 
An experiment in stump planting of sandal 
done in North Salem division has given 98 
per cent survivals after three years (in 1933-34) 
with an average height of 4 ft. 5 inches. ° 


In an experiment done in 1928 in the 
Nilgiris it has been shown that sandal can be 
grown from stumps, preferably made from 
plants 3’ to 5’ high. 


Sandal plants can be successfully stump 
planted in their first, second, third or fourth 
years of age. It is preferable to use years 
23-3 old plants for stump planting. The 
stump is prepared in the same way as teak 
stumps leaving about an inch or two of the 
stem, and about 9 inches root. This length 
of root is not usually possible as the tap root 
of sandal is not sufficiently long. All side 
roots are clipped off. The stump thus pre- 
pared is planted with a primary host in a crow- 
bar hole or pit as the case may be. 


soil is 
to leave any vacant space inside. Secondary 
hosts should be made available in the area 
sufficiently in advance. 


Mitchell’s sandal scheme for Coorg (1936) 
prescribes that only as much as can be planted 
for the day, should be taken out, and stumps 
cut. The stamps should be kept well covered 
in damp straw, and transported to the locality 
where they are required. But, as difficulty 
is sometimes felt in the districts of the Madras 


The © 
planting is done during the monsoon, and the | 
well-pressed round the stem so as not — 


( 
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province to supply their own stumps, an ex- 
periment was conducted to test if sandal stumps 
could be sent to distant places, without deterior- 
ation. A consignment of 400 stumps; was 
sent from Denkanikota to Emmanur experi- 
mental garden early in the south west 
monsoon of 1935-36. The stumps were planted 
three days after digging up at Denkanikota 
and ten days after, half were watered, and 
half were not watered. Some were planted 
with established hosts, others were planted at 
the same time as good hosts, and again others 
were planted with previously sown dhall. 
The result was that not a single stump sprouted. 
The experiment was repeated during the north 
east monsoon with exactly the same result. 
Parallel with the repetition, similar sets of 
stumps were planted at Denkanikota after 
being kept from two hours to three days, and 
resulted in a fair success. 


Experiments have however been continued 
and work done in 1936-37 and 1937-38 at 
Denkanikota, indicate that 


(7) sandal stumps can be safely stored 
in tins for three weeks before planting 
and still give nearly as good results 
as fresh stumps, 

(77) stumps stored in gunny bags deteriorate 
very rapidly in less than a week, 

(¢2?) watering the stumps in storage every 
alternate day is very beneficial, 

(iv) sandal stumps can be sent to com- 
paratively distant places without 
serious deterioration, 

(v) packing in tight closed tins gives 
much better results than packing in 

: gunny bags, 

(vt) two and a half to three year old 
stumps give better results than one 
and a half to two year old stumps, 
and 

(vi?) the north east monsoon is a better 
time to send the stumps than the 
south west monsoon. 


We have also found that at Emmanur where 
we had difficulty in raising plants for cutting 
stumps, stumps cut from natural forest plants 
in the local hills have given much better results 
than stumps obtained from Denkanikota, in 
1936-37. 

C. B. Chengappa writes that another method 
of stump planting, reported in Somwarpet 
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range (Coorg) in 1934 is as follows :--By this 
method the plants are cut back, before they 
are dug up, and they are then dug up with a 
ball of earth, the roots being intact. The 
tap root may be cut out, if too long, the stump 
will then be planted with the ball of earth and 
tamped firm all round. By this method the 
stumps sprouted in 6 days, as against 24 days 
in normal stump planting in 1934 in that range. 


The most suitable time for stump planting 


will vary with the locality ; and so no hard and 


fast rules can be prescribed. In Coorg it is 
the end of May or the beginning of June; but 
in our sandal districts, the North Kast Monsoon 
may be preferable. 


In planting stumps a crowbar hole must be 
dug of sufficient depth to allow the stump of. 
sandal and of the host plant to be inserted up— 
to the collum without bending the root of either. 
The stump should then he inserted in the hole, 
and the soil pressed firmly round. 


Root  Suckers—Sandal produces _ root 
suckers, if trenched round. It has been - 
observed that if root suckers are planted out 
in propagation centres they will give as good 
or better results than transplants or stumps. 
Though root suckers succeed, an experiment 
in North Salem division in which 24 pieces of 
roots from 2 to 14 inches diameter were planted 
monthly throughout the year, showed that 
planting root pieces is an unreliable method 
of regeneration, as the sprouting varied from 
25 per cent in August and September planting 
to nil in other months. District Experiments 
show that sandal regeneration by root suckers 
can be obtained by trenching about eighteen 
inches deep, and that the largest number of 
root suckers are found on the uphill side of the 
parent tree, and that the tallest root suckers 
were also on the same side. 

Tuckle* Regeneration —‘‘Sandal plantations 
have been formed in the Wynaad and Nilgiri 
divisions in 1930 and one or two subsequent 
years. The principal points in the system 
(taungya) are ; 

(?) to regulate the felling of the unsaleable 
trees of the previous stand, entirely 
in the interests of the future crop 
of sandal. 

(7) to lop the branches of the trees left 
standing as much as the cultivators 
require, 


*Tuckle is not an English words. Dr. Griffith considers that it is a Tamil word, and merely a dialect form of KUMRI 
It may even ke KANARESE, as it is used on the TAMIL—-KANARESE border.—Kditor, 
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(777) to cut all undergrowth, and burn the 
cut material, but to regulate the 
intensity of the burn sufficiently to 

ensure the growth of coppice from 

cut trees and shrubs, 

(7x) to introduce sandal by sowing, at a 
sufficient number of stakes, evenly 


distributed to ensure getting the 
stocking required allowing for 
natural casualties, and a_ large 


reduction of crop when the sandal 
is 1 or 2 years old. Sowing has been 
done in successful plantations at 
300 per acre. 


(v) to sow with and around the sandal 
plenty of Cajanus indicus (dhall) 
to serve as primary host and to 
protect the sandal from browsing. 
(In the localities where such sandal 
plantations have been made, dhall 
will live for 2 or 3 years and attain 
a height of about 6 feet). It is 

, important however to remember 

that Dhall renders sandal para- 

_sitic on it very susceptible indeed 
to spike disease. 

(vi) to complete the plantations by  in- 

troducing a quick growing — easily 
established species to serve as 
secondary host where the growth 
of coppice is inadequate. Where 
sandal has been sown at 300 stakes, 
secondary hosts have been introduced 
at 900 stakes per acre.’ 

G. C. Robinson, writes in 1936 about 

Muthanga sandal plantation of 1930. 


“This plantation of 1°4 acres in extent 
raised in a rage tuckle is a fine success. 
There are plenty of big trees left, enough 
in fact to have been the ruin of the  ragi, 
and there is also plenty of coppice and 
bamboos which have come in later and the 
Erythrina cuttings which we put in to 


the 


serve as additional hosts have also done 
well, All the sandal present are very 


flourishing; but there should not be two 
‘or three stems in a cluster, nor, where the 
stems have forked low, should more than 
one be allowed to remain. Surplus stems 
‘should be cut out and no sandal should 
have another within five feet of it. For 
the present a stocking of 100 to the acre 
will be ample. Later on, it may be neces- 
sary to reduce it further, Apart from 
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climber cutting no tending is required, nor 
need money be spent in future on the 
fence.” 


Reporting on sandal fuckle on an area 
of 24 acres in the Mudumalai range of the 
Nilgivi district done in 1930-31, the district 
forest officer writes: “It appears that sowing 
early in May gives excellent germination with 
untreated seed and that Jatropha and Erythrina 
can be introduced easily as cuttings. On 
the other hand there is much reason to doubt 
that the tuckle will come to anything unless 
fenced against dear. Lantana surrounds the 
area and the expense of keeping it out will 
be very heavy, but if the money is not spent 
for this purpose the area will revert to a sea 
of lantana.”’ 


Four experiments were done in 1930-31 
and 1931-32 in the North Coimbatore division 
(Satyamangalam and Talaimalai ranges) on 
the raising of sandal in association with dhall 
by humri, Erythrina cuttings being put in 
after harvesting the dhall and = ragi. The 
experiments have shown that sandal can be 
raised by the method as small plantations, but 
unfortunately wild elephants have damaged 
two of the experiments. Where there are no 
wild elephants the method holds out promise 
of success. Sandal seed was sown at the 
stakes, 


Dyson, in C. C. P. No. 199/17-4-40 in the 
Inspection notes of —Kollegal forests writes 
that his personal opinion is that sandal 
sowing in bushes and strip regeneration should 
not continue. Where humr? is possible and 
raised with 
resistant hosts are worthwhile on a modest 
scale at first. 


Kumri or Taungya, where the soil and rainfall 
are suitable, where Aumridars can be got, and 
where fencing is possible against the smaller 
game and cattle, and where damage by wild 
elephants is not anticipated therefore appears 
to be a promising method of sandal regenera- 
tion. 


Dangers to which the Crop ts Lrable.— 
It is practically impossible to prevent grazing 
in sandal regeneration areas if they are situated 
near villages, without kumri, and it is therefore 
essential to fence the entire area or individual 
plants or groups of plants according to the lay * 
out of the regeneration. This fencing may 
have to be maintained for a sufficient time, 
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as the sandal is slow grown, the period for such 
protection may be about 10 years. If grazing 
can be prevented by legislation and closure 
to grazing of blocks where the sandal is re- 
generated the fencing may be dispensed with. 


Damage by elephants can be serious, and no 
fencing will be sufficient protection, while 
trenching will be costly. Fencing may not be 
effective against rodents which carry away 
the seed, and small game such as mouse, deer 
or game like deer and sambhur, which nibble 
at the seedlings or bark them. 


Damage by men who remove the bark for 
chewing, is also to be contended against. 


Lantana is a source of danger, as it will 
spread fire, and predispose the sandal to spike. 


Very recently a fungus attack, which dis- 
colours the heartwood, and makes it spongy, 
has been observed by the mycologist of the 
forest research institute, Dehra Dun. 


The greatest danger of all, yet not com- 
pletely understood, which bids fair to wipe out 
entire areas, is the spike disease. 


J. KE. M. Mitchell has written in 1934 “After 
taking everything into consideration, the costs 
of establishing sandal plantations 7.e. (i) 
raising sandal plants, (i1) weeding for first 
three years, (111) tending every two years there- 
after, (iv) fire protecting, (v) cost of fencing 
(vi) cost of establishment,................ 
Bagh Mara WA tha one cannot be favourably 
‘impressed by propagating sandal plantations, 
‘especially as spike might wipe out all that 
has been done, and also one cannot foresee 
_the market rates of sandal 60 years hence, 
‘especially as the British pharmacopoeia has 
accepted Australian sandal oil which is cheaper 
than South Indian oil. 
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However rising prices for our sandalwood — 
seem to indicate that in spite of all sub- 
stitutes, there 1s a demand for sandalwood. 
Sandalwood may therefore be regencrated 
artificially in suitable places. The localities 
must be far from spiked areas, and not in 
the line of spread of spike. Even in 
suitable places initial experimental work should 
be on the smallest scale possible. I should 
not recommend a larger area than one acre at 
the most in each locality. If our experience 
proves the success of operations in the locality, 
we may expand further. 


Though sandal stumps can stand transport 
to distant places, I recommend that a start 
be made at such places by starting a nursery, 
for which seed may be obtained from natural 
forests in Coorg or Javadis. There is no need 
to insist on seed being from spike free areas 
as the disease is not ‘communicable by seed. 
The regeneration may be in lines one chain 
apart, 10 ft. wide, cut north to south, in 
existing forest, not required for exploitation 
for timber or fuel. The elevation should be 
about 2,000 to 3,000 or 1,500 to 3,500 ft. above 
sea level. The introduction of sandal should 
be by stump planting, with simultaneous 
introduction of primary hosts. Planting in 
the north-east monsoon is indicated. 14 to 3- 
year old stumps are best. 


It will be an advantage to combine sandal 
with a humrt crop, provided conditions are 
satisfactory. Host species in sufficient numbers 
should be raised with the sandal. 


I recommend repiacement of casualties as 
often as necessary in the first two years when - 
moisture conditions are satisfactory. Nor- | 
mally weeding must be by weed cutting, retain- |; 
ing weeds on the sunny sides to protect the 


sandal plants against sun scorching, 
i 
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SAL NATURAL REGENERATION IN THE UNITED PROVINCES 
By PD. Davis | 


Conservator of Forests, United Provinces. 


(S/5/U.P.—Important points relating to the natural regeneration of Shorea 
robusta from the article of Janvary 1914 are re-emphasised and certain asnects of 


the problem of naiural regeneration of this snecies, 


stood, are claborated.) 


An article by the wniter under the above 
heading appeared in the January 1944 number 
of the Indian Forester. Last season, the 
winter of 1946-47, he returned to the — sal 
(shorea robusta) forests of the U. P. after an 
absence of about 4 years and was very dis- 
appointed with the progress of natural regenera- 
tion, particularly in Haldwani and Ramnagar 
divisions of the Western Circle, where most 
of the natural regeneration experimental work 
has been carried out and which the writer 
knew intimately between 1937 and 1942. 
Generally speaking there Bppeets to have been 
no progress during the last 4 or 5 years; a few 
small patches here and there have definitely 
progressed, but most of the areas have remained 
static or deteriorated. He now wishes to 
record what he considers are the reasons for 
this poor progress and what should be done to 
remedy the present state of affairs and to 
improve our technique in future. The views 
expressed in the article of January 1944 still 
hold good in almost all respects and it is con- 
sidered that if the technique outlined therein 
had been followed, results would have been 
infinitely better. The present article will 
repeat and re- emphasize certain important 
points from the previous one, but the writer 
will also elaborate certa'n aspects of the 
problem of sal natural regeneration, which in 
recent years do not appear to have been realised, 
or have been either ignored or misunderstood. 
As remarked in the earlier article, most of 
what has been written about sal natural 
regeneration in the United Provinces has 
referred specifically to the Bhabar B-3 
sal, Present remarks refer largely to this 
type, but where the drier type is mentioned, 
this is A-2, 


2. There are two definite stages in the 


_ progress of sal natural regeneration :— 


(a) From germination up to the large- 
leaved whippy or small woody stage. 


not realised, iznored, or misunder- 


(b) From the time plants have reached 
the large-leaved whippy, or small 
woody stage, and are ready to grow 
up fairly rapidly, given the necessary’ 
light and protection from fire, 
frost and deer browsing, until 
they have reached the pole stage 
and are safe from frost and deer. 

3. In plantations stage (a) is very short, 
provided all goes well, and may be said to be 
only 2 or 3 years. This is because intensive 
soil working enables the seedling to develop 
a good root at once, so that it rapidly becomes 
strong enough to go on increasing in height 
every year without dying back at all ; intensive 

rains weeding in the early stages er freedom 

from overhead shade are also necessary to 
obtain the best results, though the latter can 
only be given where there is no danger from 
frost. Complete exposure to the hot weather 
sun is apt to be dangerous; the only reason 
why more young scedlings in plantations do 
not die of exposure to the sun and drought is 
because intensive soil working enables ‘them 
to develop a strong root in the first year. 


4, Under natural conditions in the forest, 
stage (a) is generally a long one and may be 
anything from about 8 to 20 years or more. 
Without soil working seedlings get a bad start 
and it takes them many years to develop a 
sufficiently strong root system to enable them 
to go ahead without annual dying back. In 
these early stages they are also not vigorous 
and strong enough to withstand too much 
exposure to the hot weather sun. We should 
not, therefore, give them too much light and 
expose them to the danger of damage or death 
from drought. Once stage (>) has been reached, 
however, much more light can and must be 
given, as drought damage is only likely to 
occur in very exceptional years. 


5. The writer has for years emphasised 
the importance of retaining miscellaneous 
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specie es in considerable numbers in the canopy 
in sal natural regeneration operations. For 
stage (a) a considerable amount is required, if 
we are to obtain ideal conditions, and both 
upper and lower middle storey and an under- 
wood of shrubs are required. What is wanted 
‘is a mixture of miscellaneous trees and shrubs 
lof all heights. When the upper canopy of sal 
is opened, as it must be, these miscellaneous 
species are essential both to protect the sal 
plants from drought and to prevent the ap- 
appearance of excessive grass or low spreading 
weeds (e.9. Ageratum). Sufficient light must, 
of course, be given for the sal seedlings to 
| survive anid develop, but in stage (a) it is ecidgnt 
‘that more than a fairly light selective cutting 
lot shrubs and lower middle storey is required. 
‘Annual or periodic burning will also gener ally 
be required in stage (a), except in areas of a 
rather dry type. This burning is beneficial 
provided miscellaneous trees and shrubs have 
been lefc in sufficient numbers; otherwise it 
is liable to intensify drought damage. 


6. Once stage (b) has been reached and the 
sal regeneration is ready to go ahead, it 
must be given much more light. But unless 
it is in the really strong woody stage and there 
is not much danger of frost, it still needs a fair 
amount of protection and in addition to the 
‘overwood it will be safer to leave a certain 
‘number of miscellaneous species in the middle 
storey, though clean entting of the lower shrubs 
and undergrowth will now be required annually, 
and is most beneficial if done in the rains. 


1 
i 


7. The main faults in past treatment of our 
regeneration areas are given below :— 

(‘) Too heavy opening of the upper canopy 
for stage (a). This is especially disastrous 
when accompanied by almost completed removal 
of the miscellaneous middle storey. Fortn- 
nately this has not been a common “fault, but 
there are a few bad examples. The ceaule: 
especially where shrubs have also been clean 
cut annually, is a sea of grass and no regenera- 
tion, as whenever peadlines appear, they clic 
of drought before they are a year old. 


2 (2) Clean cutting of all shrubs and unvler- 
‘growth every year in areas in stage (@). This 
was done almost everywhere four or five years 
ago. During the last few years attempts have 
been made to allow some shrubs and small 
trees to grow up as an underwood and middle 
storey, but the number left is quite insufficient, 
and to all intents and purposes almost clean 
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cutting of shrubs and undergrowth has con- 
tinued up to this year. The result of this 
has been that young seedlings die of drought 
and older plants are affected by drought and 
exposure and do not develop properly. The 
areas have also been invaded either by exces- 
ak grass or by low herbaceous plants such 
s slgeratum, and both these are harmful to 
a regeneration. The only possible remedy 
now is to let a large number of the shrubs and 
small miscellaneous trees grow up again, 
taking care, however, not to go to the oppasite 
extreme and let them get too dense, 


(77) Too early removal of the overwood in’ 
stage (b). This has been done in a few places 
and as was to be expected the result was bad 
frost damage and great increase of grass. 
In one piace there was a bad fire made much 
worse by the heavy grass and a large area has 
been converted into a Y chandar with frost culling 
back the sal shoots whenever they get above 
the grass. The remedy is the same as under 
(77), though it will take a long time, 


(iv) Failure of fire protection, which is so | 
One important area ° 


essential in stage (0). 
has suffered 2 or 3 times from accidental fires 
and cach time the regeneration has received 
a bad set hack. 


(x) Neglect of essential shrub cutting in 
stage (>). This and the fires mentioned under 
(iv) are partly due to the preoccupation of 
the staff on the intensive exploitation neces- 
sitated by the war. They must be mentioned, 
however, because they are important reasons 
for some of the poor progress, 


8, In general the writer considers that 


the most important and most general mistake | 


in our sa! regeneration work in recent years | 


has been the marked tendency to treat 


generation areas in stage (a) as if they were in -’ 


stage (b). This refers not so much to tha 
opening of the upper canopy as to the treat- 
ment of the mise:llaneons middle storey and 
particularly the lower midille stozey and ‘under- 
erowth. It appears to have been thought 
that removal of most of the miscellaneous 
middle storey and annual clean cutting of 
shrubs and grass would induce recruitment | 
and enable the regeneration to develop and |; 
crow up to the large-leaved whippy stage more | 
rapidly. Actually this _ treatment is only 

beneficial in stage (2) and is the worst possible 

treatment in stage (#4), as explained in para 7 

(27) above. 


be 
t 
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9, Another tendency that should be guarded 


: against is to start stage (>) treatment too 


soon. It is fairly certain that under natural 
conditions sal plants must spend a consider- 
able number of years going through stage 
(a) before they can be expected to reach stage 
(b) and be ready to go ahead. We can help 
them to progress more rapidly by careful 
control of the canopy, but it is no use expec:- 
ing them to shoot up before they are sufficient- 
ly developed and ready to go ahead. If we 
start the intensive stage (b) treatment too soon 
the only result is stagnating regeneration and 
‘waste of money. 


10. To summarise what it is considered 
our technique should be in future :— 


In stage (a).—After opening the canopy 
to the necessary extent, taking care not to 
remove too much of the miscellaneous middle 
and lower storey, burn annually or periodic- 
ally (except in the drier types of forest) as 
considered necessary. Shrub cutting should 
be done with great caution. Shrubs should 
‘never be clean cut, but it may often be 


-' necessary to thin them out ; in the drier areas 


practically no shrub cutting may be required. 
Even if shrub cutting is required, it may not 
be necessary to do it every year. It is import- 
ant to examine every area each year before 
deciding what treatment is required. A 
further opening of the upper canopy and pos- 
sibly of the middle storey will probably be 
required hefore regeneration reaches stage 
(b), but the writer repeats his firm conviction 
| that sal plants in stage (@) need a considerable 
‘amount of shade and_ particularly the shade 
~from miscellaneous middle and lower storey 
‘and scattered shrubs. They develop quite 
‘ happily to stage (4) under a considerable canopy 
of this sort, always provided it is not allowed 
to become too dense. 


In stage (b).—When satisfied that regeneration 

is really ready to go ahead, a further opening 

of the upper and middle canopies should be 
made. One more burn after the fellings, and 

then strict fire protection with annual clean 

shrub cutting, preferably in the rains, and 

‘a game proof fence, if deer browsing is likely 
to be bad. Stage (hb) operations are easy 
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compared with those for stage (a), so there is no 
need to elaborate further, except to emphasise 
once more that it is a great mistake to start 
these stage (b) operation:, and pa ticularly 
the clean shrub cut, until the regeneration 
is really ready to go ahead. In this connection, 
it may be remarked that the drier the type of 
forest, the slower will be the development of 
the sal plants up to stage (5), and the writer 
thinks that in most of the drier areas it will 
be necessary to wait till the plants are in the 
small woody stage before starting stage (b) 
treatment. 


11. Finally a word about expense. In 
para 3, it is shown why stage (@) is a very 
short one im sal plantations, at any rate in 
successful plantations. It may be asked why 
we should not do something more to reproduce 
some of the plantation conditions in our natural 
regeneration work. This would mean soil 
working, which would be very expensive and 
would in 9 cases out of 10 be more or useless 
unless we also did broadeast sowing ‘of sal, 
as we could not depend on natural recruitment 
in a particular area in the year of soil working. 
I think it is possible we may find soil working 
and broadcast sowing worth doing, especially 
in the drier types of forest. It was done on a 
small scale in Jaspur 41 in Ramnagar division 
some years ago and it is considered that we 
should experiment further. But until it has 
been proved to be worth doing on a big scale 
we must continue to rely on natural regenera- 
tion without soil working. 


As stage (a) is generally a fairly long one 
under natural conditions, we should try and 
cut down expenditure during this stage to the 
mimmum., <Apart from the reasons already 
given in this note against clean shrub cutting 
during slage (a), it is obvious that we cannot 
afford to spend Rs. 10 to Rs. 15 per acre per | 
annum on this for 10 to 15 years until stage ° 
(}) is reached, especially when we shall gener- 
ally have to spend even more than this during 
stage (6), or at any rate during the first five 
years or so of this stage. As clean shrub 
cutting in stage (a) will definitely prolong this 
stage indefinitely, it is even more important 
to give it up at once, 
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THINNINGS APROPOS, SNOW-DAMAGE IN CEDRUS DEODARA AND 
PINUS EXCELSA CROPS 
By JaAGDAMBA PRaSAb, BSC., LL.B. B.E.S., SPATISTICAL ASSISTANT 
(Silviculturist, F. R. I., New Forest, Dehra Dun), 


(G/255/R.1, S/Y & 85/R-1.—Causes of snow-damage in Cedrus deodara 


and 


Pinus excelsa crops are examined. The remedy suggested is light and frequent 


thinning.) 


When out measuring sample plots in the 
Chakrata forest division in May and June 1947, 
the writer had occasion to make a few observa- 
tions about damag> to the Pinus excelsa and 
Cedrus deodara crops said to be due to snow. 
The matter first attracted attention in sample 
plot No. 9 of Pinus excelsa, a mile from 
Kanasar. On referring to the records of this 
plot the writer found notes by two former 
central silviculturists, which need publicity in 
this connection. 

Serious damage from snow was noted by 
MARSDEN in 1916, 46 stems out of 123 
having been broken or uprooted. The trees 
then had an average diameter of 9.7 in. and 
an average crop height of 71 ft. Snow damage 
was less at the edges of the plot where sur- 
rounded by other crops and worse in the centre 
where the effect of thinning was considered as 
felt. Girth of the trees was considered to have 
little to do with the damage. 

It was stated that the degree of severity of 
thinning in Pinus excelsa might depend 
on steepness of the slope. In the plot con- 
cerned the slope was 32°. Snow collects on 
crowns and if the slope is steep tends to slide 
downwards bending over the trees. If a gap 
is present below, this bending process continues 
till trees are broken or uprooted. If no gap 
exists, further bending is checked by support 
of trees below. 

The reference to the crown and then to the 
ground slope is not quite clear in this note but 
considering that the remarks were copied into 
the file by a clerk, the possibility of an omis- 
sion of important words cannot be ruled out. 

In 1928 CHAMPION remarked in the same 
connection that the case for the thinning being 
the cause of the much greater snow damage 
as compared with plot 10 was not as clear as 
might have seemed. The plot includes the 
marginal trees adjoining open ground both 
along the N. W. and the 8. W. The greater 
part of the damage was below the big branchy 
trees 3, 17, 18 at the top edge, themselves 
unharmed. On the other hand plot 10 is 
surrounded by forest on all sides and the trees 


at the top have relatively small symmetrical 
crowns and stand on quite gentle slope. 
Finally damage in adjoining unthinned forest 
of very similar age and type was just as 
bad—often more so. 

MILWARD’S note in the Indian Forester 
of June 1928 gives a different outlook to the 
snow damag> of the P. excelsa plot. The 
damage was of 1911. The rain gauges recorded 
30 inches of rain and wet March snow at 
higher elevation and there was an unusual 
number of heavy storms. It was quite an 
unusual amount of precipitation. Thinnings 
in the plot were only coeval but not a cause 
of the damage necessarily, as the damage was 
very widespread. 

Besides thinnings were not considered pro- 
fitable and were not done in those early days 
in these forests and sudden opening by late 
thinnings can be a predisposing cause for the 
phenomenal damage. 

From observations of the kind of injury and 
the position of the trees in the crop im Pinus 
excelsa and Cedrus deodara plots it appeared 
that snow damage was due to the collection 
of a heap on a branchy leader and its sub- 
sequent fall again in a heap with wet snow, as 
is common in March, on the neighbouring tree 
that could not sustain the shock. Thinnings 
are thus a necessity, because it is only by 
removing such trees and eliminating crowding 
that damage of this kind can be obviated. 

Young pole crops, however, need more careful 
tending, because if suddenly opened out after 
growing in a dense condition for some time, 
they will suffer heavily. Thinnings should 
begin early in such cases, carried out lightly 
but frequently. 

A study relating to snow damage in planta- 
tions (Journal of Forestry, June 1936, page 
618) indicated that snow damage in plantations 
could be greatly offset and possibly eliminated 
by judicious thinning to prevent the formation 
of unsymmetrical crowns on conifers, 

The recommendations for snow damage 
prevention therefore are light and frequent 
thinning. 


Bd INDIAN FORESTER 


{February, 


DRUG INDUSTRY IN KASHMIR 
By Mr. M. L. Mena 


Divisional Forest Officer, Forest Research Division, Srinagar 


(G/92/LS., S/3 & 63/LS.—Medical plants of Kashmir were over-exploited and 


as a result discredited and undervalned as regards their alkaloid contents. 


Sugges- 


tions for future management include the establishment of plantations and calls on 


Natural supplies at longer intervals. 


Sdvicultural 


research is indicated for the 


former, towards which a beginning has already been made.) 


Kashmir is rich in drugs. Many valuable 
drugs are found growing wild in these forests. 
To mention but a few: Belladona, Podophyl- 
lum, Aconites, Kuth, Colchicum, Artemisia, 
Datura, Hyocyamus, etc. are amongst valuable 
medicinal plants. There are other economic 
plants like Pyrethrum, Digitalis purpnrea 
and Digitalis lanata, which though not growing 
wild, have been successfully introduced into 
the state and are flourishing well. 


Many of these druge are listed in the British 
Pharmacopea. However, due to indiseri- 
ninate and many a times adulterated supplies 
and lack of authoritative propaganda the 
quality of many of these drugs is not considered 
to be of a very high order. Thus in the British 
Pharmacopea the alkaloid content of Indian 
Belladona is standardised at 0.1599. Actually 
the alkaloid content of this drug has been found 
to be as high as 0.65%. The poorest sample 
gave 0.30% as its alkaloid content. Similarly 
in case of Henbane, the drug grown at Saharan- 
pur, Peshawar and Lyallpur gave 0.03, 0.04 
ant 0.025% as its alkaloid content while that 
in our nurseries gives 0.084% as its alkaloid 


content. There are other drugs which are 
not standard British Pharmacopea drugs, 


though in the trade these are being used and 
are actually found to be good substitutes for 
the British Pharmacopea drugs. An example 
may be cited of Valerian wallichil. The British 


Pharmacopea is Valerian officinalis but the 
Indian Valerian is being used with no 


mean results. 


Since the Government enjoys a monopoly 
‘of these drugs here, it is up to it to see that 
these discordant features are removed and a 
cood name in the trade, both Indian and foreign, 
is established. Though even at the present 
Kashmir is definitely more advanced than 
many other states and provinces as far as the 
‘utilization of this class of minor forest produce 
is concerned, yet quite a lot remains still to be 


done. In this article the writer would endea- 
your to suggest some of the more relevant lines 
upon which progress could be made, not only 
by Kashmir but generally elsewhere in India. 


Past Metheds of Extraction. 


Most of the drugs are found wild. The 
D. F. 0., Utilization Division, who is also in 
charge of the sales trade, used to assess the 
total quantity of drugs required. He used to 
distribute this total indent to different terri- 
torial divisions. The territorial D. F. O. used 
to gct these drugs extracted either by giving 
out local contracts or used to get the drugs 


extracted departmentally. Some rules were 
Jaid down regarding extraction. Thus after 


every five plants collected one was to be left 
as such for future propagation of the drug. 
Some definite season was specified for collec- 
tion. Plants below certain age were not to 
be plucked. At some places the more keen 
D. F. Os introduced rotational closure schemes 
under which certain areas were not to be tapped 
and were given a recuperational rest. 


After the collection was made the territorial 
divisions used to send these drugs to the central 
godowns of the utilization division, where 
these were sorted out and cleaned and after- 
wards marketed. 


On paper the whole procedure looks alright. 
But it has many loopholes. It was noticed 
even before the war that every thing was 
not alright with our methods of extraction. 
However with the break of hostilities the 
demand on these drugs became heavy and 
it was increasingly felt that many of our im- 
portant drugs were reproducing themselves at 
a rate much lower than at which the extrac- 
tion was taking place. The yield of our most 
promising areas was depleted so much so that 
imany of our important drugs became almost 
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extinct. At the same time the quality of our 
drugs deteriorated at an alarming rate. These 
facts are well illustrated by the report of the 
Director, Drug Research Laboratory, given 
below. The whole of the produce of belladona 
was utilized by this department. 


Year, Rocts, | Leaves. | Total. clverage alkaloid 
content, 
Mas. Mds. Mds 
1938 45 427 472 0.45 to 0.65°5 
1939 82 308 390 0.45 to 0.65% 
19-40 395 1645 2040 Not known. 
19-£1 625 1000 1625 Not known, 
1942 398 536 O34 0.30 to 0.35% 
1943 ALT 590 1007 | (0.30 to 0.35% 


It was found that the provision made for 
retaining a certain percentage of plants was 
never actually implemented. All plants avail- 
able were collected at random irrespective 
of their age and size. Collections were made 
according to the convenience of the collectors. 
Due to increased works, the forest staff could 
not supervise the extractions properly. 
Adulteration became rampant though quite 
a large extent was sifted out at the godowns 
afterwards. 


It was mostly at this stage that many 
schemes for rotational closures were introduc- 
ed. However these also did not prove to be 
entirely satisfactory. Tllicit extraction from 
closed area did take place by the neighbouring 
contractors. In case of costly drugs, like Col- 
chicum, smuggling by post also was resorted 
to. Apart from these limitations found in 
practice, there are some inherent defects in 
the system adopted. The system cannot be 
supervised properly and the above enumerated 
results are the outcome. Ruthless exploita- 
tion is practised and there is a gradual extinc- 
tion of valuable drugs. Being spread over, 
the quality of the produce that is collected 
finally is not uniform—a great sct-back to the 
establishment of a reputation for the produce 
unless it is systemically graded. But the 
crowning defect in the system is that the 
quality of the produce cannot be improved 
either through the improvement of the nature 
of the plant or through its nurture, through 
gradual selection and isolation of better strains 
or to go a step further by breeding of better 
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plants. Actually some workers have been 
able to multiply the yield of some of our drugs 
manifold by isolation of better strains. 
Through adaptation of better methods of 
cultivation vield can be definitely enhanced. 


Suggestions for the Puture.—¥irst and 
foremost would come the correct assess- 
ment of sustained consumption of the 


drug. This could be done by the utilization 
division in consultation with the Drug Re- 
search Laboratory. Kashmir is fortunate in 
having a definite consumer of drugs in the 
Drug Research Laboratory. But apart from 


- that also there are big buyers of these drugs 


in India and abroad who could be contacted 
for assessment of their approximate annual 
demand. 


In view of the past experience and lack of 
uniformity of produce it would be preferable 
to make the sale on active principal content 
basis rather than on the gross weight of the 
drugs. A lot of propaganda by the  utiliza- 
tion division requires to be done and the low 
figures in the British Pharmacopea relating 
to our drugs require tou be materially altered 
if the fair name of our drugs is to receive 
its due reputation. 


Having assessed the approximate annual 
consumption, the next item naturally is the 
production of the drug. It is suggested that 
in future more drugs should be cultivated 
rather than collected wild. Raising of these 
drugs artificially would be attended by many 
advantages. A sustained annual yield could 
be maintained. Best methods of cultivation 
could be incorporated. Better strains of 
plants could be isolated and grown. Collections 
could be made at the proper time. The yield 
in terms of active principal content could be 
increased manifold. 


It may be argued that the cost of production 
would be higher. In my opinion, however, 
the manifold advantages that are attendant 
upon this method as also the increased yield 
of active principals which could be incorporated, 
would definitely more than counterbalance 
the increased cost of production. As far as 
lands are concerned, I believe that enough 
cultivable lands can be made available in our 
forests. 


At the same time the natural output of our 
forests in these respects should not be 
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neglected or ignored. The present method 
of making indents upon territorial divisions 
should be continued. However these demands 
should be much lighter and should be made, 
say, once in every three or four years, thus 
affording sufficient time for the recuperation 
of the extracted arcas. The produce thus 
collected being not an outcome of ruthless 
exploitation and indiscriminate collection would 
not be very poor. However, this stuff should 
be graded by the utilization division, and all 
grades should be properly, but separately, 
analysed and advertised accordingly. 
Having agreed to the above-mentioned 
principles, research on proper methods of 
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propagation and cultivation of these drugs, 
best place and altitude for raising these drugs, 
best method of collection, drying, storage, ete. 
have to be determined. Further isolation of 
better strains and breeding of better types would 
have to be brought about. In the beginning 
experiments would be naturally restricted to 
the more valuable drugs but in view of the 
time that is taken in research of such nature, 
experiments on other drugs should also be 
started. At the same time cultivation of the 
more valuable exotic medicinal plants should 
continue. Research on many of these aspects 
has already been started by the research diyi- 
sion and is proceeding at a good speed. 


SUMMARY 
C/1133.143'5 and 6/B. and O.'C. P. S/5 and 6/B. cnd O. end C. P. 


Discusses the problems connected with the 
natural and artificial regeneration of Champion’s 
A-3. Dry Peninsular Sal. Natural regenera- 
tion, though scanty, is probably adequate 
bith in Bihar, Orissa and the Central Provinces. 
The principal adverse factor is drought. 
Establishment period would seem to be very 
long and it is important to have advance 
-growth on the ground at the time of regenera- 
tion operations. Shade is essential for successful 
regeneration and a mixture of low and high 
shade seems to be beneficial. Shrubs and 
undergrowth rarely cause serious difficulty, 
neither do climbers, but grass may be detri- 
mental. Flemingia  chappar has been 
suggested to be a good nurse. Burning js 
unquestionably detrimental in every phase 
of regeneration. Grazing is also probably an 
adverse factor, but much is not known about 
the effect and manipulation of soil. Coppice 
regeneration is generally good. 

Artificial regeneration is of subsidiary im- 
portance. There do not seem to be any large 
plantations, neither is there any record of 


taungya plantations, which have however been 
recommended for Bihar and Orissa. Direct 
sowing is the only method of propagation. 
Weedings, early tending and soil working are 


important. Tephrosia candida may be a good 
nurse crop. Very little information is avail- 
able about costs. 


Keeping a mixture of species at the time of 
thinnings would seem to be favourable to 
regeneration. 
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THE NATURAL AND ARTIFICIAL REGENERATION OF DRY PENINSULAR SAL 


Introduction 
CHAMPION 


in his Regeneration 
Management of Sal has classified his type A 
Dry Sal* into three subtypes, viz: A-1 Dry 
Stwaltk Sal, A-2 Dry Gangetic Alluvial Sal 
and A-3) Dry Peninsular Sal.. This paper 
deals with the problems connected with the 
natural and artificial regeneration of A-3 Dry 
Peninsular Sal. 


Distribution and floristic composition 


To start with, «a few remarks about 
the distribution and ecology of Dry 
Peninsular Sal seem necessary. These are 
based on Champion?, 5, unless otherwise 
stated. Troup ?8 who has classified sal in 
a general way into two extreme types, 
moist sal and dry sal, with — various 


gradations in between, observes that Dry Sal 
is characteristic of dry and often hilly country, 
denuded or hard ground and shallow soil. It 


‘seems to be generally associated with regions 


_ and Orissa the 


. 


w ith a long, dry season. The rainfall is rarely 
‘over 60 inches, ‘often under 50) inches, and may 
be as low as 35 inches. Mean daily relative 
humidity is under 60 and for March under 
45. Soil drainage is very complete. 


Dry Peninsular Sal is the most important 
Dry Sal type since it covers 95 per cent of the 
forests of Bihar and Orissa, most of the Eastern 
States and some of the Central Indian States. 
Sambalpur is typical, while Puri is a notable 
exception, and in Singhbhum the damp type 
occurs only in the valleys?®, It also oceurs 
locally in Bilaspur (Baloda) and South Raipur 
divisions of Central Provinces, in Midnapur 
and Bankura districts of Bengal (where these 
forests are not reserved) and locally in Madras, 
where it is not of much importance. Bhabar 
(sabai) grass is a characteristic associate. 
The typical quality is TV. The rock is erystal- 
line with a dry shallow soil,  Axnogeissus 
latifolia and Boswellia serrata’ in the top 
canopy and “Gardenia spp. and Wendlandia 
exserta in the lower canopy are the charac- 
teristic associated species. Among grasses, 
Dendrocalamus strictus, and sabat grass (Hula- 
Nopsis binata) are characteristic. In Bihar 
dryness is more often due to 
' edaphic factors often aided by unfavourable 
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biotic influences. The elevation varies between 
500 feet and 3,000 fect. The rainfall is not 
favourably distributed as the seven months 
from November to May have less than one 
inch monthly and October only two inches, 
the annual rainfall being from 45 to 65 inches, 
Temperatures run high and frost does not. 
usually occur. Sal shows a distinctive 
preference for acidic soils. Locally Cleist- 
anthus collinus is an associated — species. 
Climbers are not usually prolific. 
tection is difficult so that most areas have been | 
burnt at one time or another. The high per: ' 
centage (80) vf unsoundness in Sambalpur is’ 
attributed by some to the frequent hot fires. 
Grazing appears detrimental. 


In Sambalpur the forests are situated on the 
plains and the hills and a number of ee 
occur, Unsoundness as already mentioned, 
prevalent. Both these are attributed to fue 
cultivation which has disturbed, and will 
continue to disturb for many years, the 
drainage of the subsoil and acration of the 
upper two to three feet of the soil. The blanks 
are often in long narrow strips, fifteen yards 
wide and resist natural regeneration. The 
commonest associated species are: Terminalia 
alata, Anogeissus latifolia, Pterocarpus  mar- 
supium,  Diospyros melanorylon, Buchanania 
latifolia, Lagerstroenia parviflora, Gmelina 
arborea, Lugenia jambolana, Adina cordifolia, 
Dalbergia latifolia, and Mangifera  indica®. 


In Angul sal contributes a smaller proportion 
of the crop than the miscellaneous species and 
is only found in any quantity in the Raigoda 
and Bolong blocks. The floristic composition 
id aa: follows 


1. Good quality sa/ forests: Sal forms the 
bulk of the crop, but generally not over 50 
per cent of the stand. The quality is IL in 
favourable localities, but is generally — IIT. 
Associated species are (a) in the valleys, 
Terminalia tomentosa, Eugenia Jambolana, 
Adina cordifolia, Boswellia serrata, Mitragyna 


parviflora, Lagerstroemia parviflora, Mangifera 
indica, Pterocarpus  marsupium, Terminalia 
belerica, Miliusa velutina, —Anthocephalus 


cadamba, a few large Anogeissus latifolia, and 
large clumps of Bambusa arundinacea. (b) 
on the hill-slopes, Ougenia dalbergioides, (not 


Fire-pro- - 
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common), <Anogeissus latifolia, Lagerstoemia 
parviflora, Lannea grandis, Cleistanthus collinus, 


Schleichera trijuga, Madhuca latifolia, Garuga 
ginnata, Diospyros melanorylon, — Bridelia 
retusa, Dendrocalamus — strictus, ete. The 


underwood and undergrowth consists of such 
species as, Cassia fistula, Diospyros montana, 
Glochidion lanceolarium, Polyalthia cerasioides, 
Mallotus — phillipinensis, = Flemingia — spp., 
Casearia tomentosa, Holarrhena antidyscnterica, 
etc. Common climbers are, Bauhinia vahlit, 
Combretum decandrum, Mitletia auriculata, ete. 

rs) 


2, This type consists of sal forests found 
on the sandstone formations in Simlipathar 
and Durgapur blocks. The crop is often very 


open and in places savannah-hke. The average 


quality is IV. Following are the associated 
species: Elaeodendron glaucum,  Termtnalia 
chebula, Morinda trnctoria, Emblica officinalis, 
Madhuca ddifolia UgEnta lambolana, 
Mudh latifolia,  E jambole 

Pterocarpus marsuptum, (small),  Madhuca 
latifolia, — Flacourtia = ramontchi, © Miliusa 


velutina, Dalbergia paniculata, Lxora parviflora, 
Holarrhena antidysentertca, Woodfordia fruticosa, 
ete, Antidesma diandrum is a common shrub. 
Climbers are not common. The common 
grasses are Aristida setucea, Heteropogon 
contorius, etc,” 


Ecological status 


Ecologically, this type is usually either an 
edaphic or biotic subclimax to moist sal. 
On the other hand, the presence of sal is 
perhaps unduly emphasised in differentiating 
this type from the rest of the dry deciduous 
forests to which it perhaps stands the relation 


of a post-climax association on the moister or 
_ deeper soils. 
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General 


According to Champion,* in dry sal, regenera- 
tion is almost invariably deficient, “woody 
seedlings being found in any quantity in pockets 
of deeper and moister soil. It is generally 
noticed that there is better regeneration under 
shade, even sal shade, than in ‘the open, loss of 
moisture from exposure evidently exceeding 
losses = from root competition. Seedlings 
remain for along time in the whippy  stace, 
the rovtstocks developing but slowly to the 
sze necessary to produce an_ erect fleshy 
shoot. Burning is unquestionably detrimental 
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- rendering a dry locality even drier with con- 
sequent heavy mortality in recruitment and 


slower growth of survivors; it also results in’ 


further deterioration through soil erosion. 
Shrubs and undergrowth rarely cause 
diffiiculty—the reverse is often the case—-but a 
grass mat may hinder regeneration and make 
fire-protection difficult. 


The above remarks are generally in agreement 
with those of Troup,?8 who has also pointed 
out the detrimental effects of complete exposure 
and of fire. The hollowness of trees in dry 
tracts, according to him, is due to fire. 


In the Bengal Dry Sal forests, regeneration 
is very poor largely owing to the excessive 
grazing and consequent hard dry soil. In 
Bihar and Orissa it has been recorded for 
Sambalpur that natural regeneration is almost 
invariably best where the density of the over- 
wood is greatest—a feature ev idently correlated 
with the dry habitat, where shade may more 
than compensate root competition in the 
matter of seedling establishment. In the same 
wav Woodfordia, Wendlandia, etc., are clearly 
effective nurses for sal, The establishment 
period seems to be very long and for Palamau 
it has been suggested that 50 years may be too 
short! Seedling regeneration is adequate, 
though coppice regeneration is mostly relied 
on. .As already stated, grass growth is inimical 
tu regeneration possibly owing to effective 
competition for the limited available moisture, 
and locally bamboos quickly fill up any opening 
made for regeneration. * 


The following further remarks apply  spe- 
cially to Sambalpur. Seedling regeneration is 
good except in grassy blanks and other flat 


areas where past cultivation and grazing have | 


spoiled the natural drainage and looseness of 
the soil. It is naturally at its best where the 
soil and other conditions are favourable. 17 


Before proceeding further, the climatic 
factors that affect regeneration must be clearly 
kept in mind. The following remarks though 
applying specially to Singhbhum, will, it is 
hoped, be representative. 

The principal adverse factor is drought. 
Annual rainfall is 55 inches in June to Septem- 
ber. 
three weeks is not uncommon. Thus the sal 
has to endure eight months of dry weather ; 
and in April and May heat may be intense, 
the temperature rising up to 115 degrees. 


Even in this period dry weather up to 


' reproduction 
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Frost is unknown ; though dew deposits may 
be found in sheltered localities up to the middle 
of the day, but where there is no overhead 
cover. Retention of dew appears to be one of 
the reasons why other things being equal, 
aspects sheltered from the morning sun show 
the best regeneration. 1° 


F. C. Osmaston'4 has discussed the relative 
importance of the different forms of regenera- 
tion—seedling, coppice shoot, seedling shoot, 
pollard and rootsucker—from the points of 
view of vigour, soundness, straightness and 
quality of timber. While recording that. the 
regeneration of sal forests is entirely dependent 
upon the presence of advance growth at the 
time of regeneration fellings, true seedling 
' being practically unknown, 
he emphasises that all existing sal forests, 
, With perhaps a rare exception here and 
. there, have originated from coppice either as 
' seedling shoots, true coppice shoots or pollards. 

From the four points of view mentioned above, 
he recommends the cutting back of advance 
growth. He concludes that in order of im- 
‘portance seedling shoots follow seedling trees 
while being followed by coppice and pollard. 
The cutting back of established sal regenera- 
tion has accordingly been recommended in 
, Nicholson’s working plan for Sambalpur, in 
October or March, April and May as these are 
the months during which the raw shoots are 
“produced with the greatest vigour, 1 


| South Raipur experience also emphasises the 

importance of the presence of regeneration on 
the ground at the time of the regeneration 
operations.2 


When can sal be said to have become estab- 


‘lished ? This is a very difficult question in view 
of the fact that sal is in the habit of repeatedly 
dying back, Neither from the unestablished 


‘condition alone, nor from the — established 
condition alone can we assess the factors 
favourable for sal reproduction. Favourable 


conditions are therefore indicated by the pre- 
sence on ground of regeneration in all stages.2° 


Natural regeneration by seed 


As already mentioned natural regeneration 
by seed is the most important form of regenera- 
tion of sal. Various factors influence it and 
matters are further complicated by sal’s noto- 
rious habit of dying back. In the regeneration 
of sul forests, however, the more violently and 
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extensively we interfere with the natural 
course of events, the more likely we are to be 
preparing ourselves pitfalls and rude shocks 
which we may subsequently receive, often 
after a considerable lapse of time, from totally 
unsuspected directions. 8 
Seeding 

The periodicity of good seed years seems to 
be four years for Sambalpur, as would be seen 
below :— 9, 28 


food : 1904, 1908, 1912, 1920, 1922, 1924. 
Moderate» 1905, 1907, 1909, 1910, 1913, 
1915, 1917, 1918, 1921, 1925, 1926, 1927, 
1929, 

Bad: 1906, 1911, 1914, 1916, 1919, 1923, 


1928, 1939. 

According to Troup,?8 1916 was a poor seed 
year following a period of abnormal drought. 
He again quotes a report from Santal Parganas, 
which states that 80 per cent of the fruit crop 
is blown down in the hot season before the fruit 
ripens and of the remaining 20 per cent only 
a small portion germinates. (Also see page 16). 


Canopy 


As already stated Dry Sal requires shade for | 
successful regeneration. This fact is amply 
borne out by various instances recorded. Hole & 
observes that in dry forests where comparatively 
little damage is done by bad soil aeration and 
where seedlings suffer chiefly from drought, 
m the dry season side shade from the south 
may be beneficial, and it is possible that an 
east to west or south-east to north-west direc- 
tion would be best for the strips (in the case of 
strip fellings) as this would afford the maximum 
shade from the hot midday or afternoon sun. 


The strip fellings suggested by Hole, and 


which were tried in Sambalpur have, incident- 
ally, been abandoned because they do not | 


seem to have increased sal regeneration at all. 
In fact these strips probably hinder it by en- 
couraging grass which responds at once to any 
clearfelling. Not only does grass drain away , 
surface soil moisture very considerably, but it | 
also increases fire damage.!? 

Makins}® discussing sal regeneration in 
Singhbhum refers to the habit of local sal seed- 
lings to establish themselves under heavy shade | 
in every stage of development. Sal does not | 
however regenerate under its own shade, the! 
possible reason being drip, as suggested by 
Haines. This is interesting in view of 
Champion’s observation referred to earlier, 


* emphasised 
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and also Raipur experience,? which refers to 
the seeming habit of sal regeneration to grow 
and establish even under a very dense canopy 
below the parent trees. The habit of local 


sal vis-a-vis shade is again emphasised by the 


Provincial Research Officer, Bihar and Orissa.?° 
Experiments conducted in Puri and Saranda 
conclusively showed, in the case of dry type 
of forests, that the most successful regenera- 
tion was close to a sheltered fence on the south- 
west boundary. “Whereas under humid 
conditions sal seedlings will survive in full 
light, on well aerated soil, under dry conditions 
they probably require some shade on — the 
south-west”. ‘* Again, Sal regeneration only 
becomes established when it is under low 
overhead shade or when it is shaded from 
‘the afternoon sun on the south-west by low 
‘cover’. The relative values as regards shade 
of Wendlandia tinctoria,  Anogeissus latifolia, 
Flemingia chappar, and Terminalia tomentosa 
have also been discussed. Low cover is more 
| effective than high cover. Why this is so is 
‘not clear. It may be due to differences of 
light ; most low cover is deciduons and it 
therefore admits light in the sal growing seasons ; 
_ but it is more probably due to the fact that 
i low cover affords better shelter under dessica- 
tion. Years of favourable rainfall in’ the 
hot. weather (e.g. 1926) probably have a great 
influence on the rate at which seedlings become 
established. 


The virgin forest conditions under which 
most of our forests grew up are stated to be 
ideal for the establishment of sal regeneratien 
as they afford the necessary mixture of low 
and high cover. This point has also been 
in| Sambalpur working plan. 
Sal regeneration is greater and healthier where 
| Selection fellings Have been made and where 
the canopy is irregular. A dense canopy 
opened only by small groups of selection 
fellings keeps the soil protected to the greatest 
possible extent to which sal regeneration 
obviously responds. 


Advance growth 


Advance growth, its tending and inducement 
will be dealt. with here since it has intimate 
relationship with the manipulation of the 
canopy. As already mentioned natural 
regeneration of sal appears to depend almost 
ent‘rely upon the presence of advance growth 
on the ground at the time of regencration 


operations, and when such regeneration is 
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absent, it is impossible to obtain it by any 
quicker methods. The procedure must be a 
search for the reason for its ahsence and the 
removal or counteraction of these adverse 
influences. In South Raipur, the adverse 
influence scems to be localised heavy grazing, 
but it is hoped that closure to 
together with annual burning of leat layer” 


anil soil loosening will result in regeneration. 
It is however anticipated that suecess will be 


very slow.? 

Warren? strongly recommends that with 
regeneration everywhere in the whippy stage 
(in Singhbhum) it is not necessary to proceed 
cautiously by  suecessive regencration fellings. 
“We now proceed boldly leaving only six to 
eight stems per acre to act as mother trees and 
to stiffen up regeneration in places where it 
may be probably scanty.” Owden 38 likewise 
recommends 
standards per acre (but against  clearfelling). 


South Raipur experience is as follows. The 
canopy must not be opened so heacily that 
grass and weeds can establish themselves, or | 
sal rgeneration will not appear. Where there 
is sufficient. established regeneration the over-: 
wood may be completely removed. Where there: 
is sufficient regeneration, but unestablished 
owing to a dense canopy and the forest floor 
is clean, the overwood is thinned lightly, the 
purpose of the thinnmg being to obtam just 
sufficient light to enable the unestablished - 
regeneration to become established. Where 
regeneration is insufficient or absent owing to 
a dense canopy, and the forest floor is clean, 
again the overwood is thinned lightly the 
purpose of thinning this time being to develop 
crowns of the potential seedbearers, as in such 
areas it is considered that the first step towards 
natural regeneration is a supply of good seed. 
In this thinning the canopy is never opened so 
much as to admit grass and weeds ; suppressed 
and dominated trees are not removed and 
trees of other species in sal areas are retained 
as far as possible as these are considered favour- 
able to sal regeneration. Where regeneration 
is deficient or absent, the canopy medium 
dense or open and there is a heavy growth of 
grass, all the overwood is retained and it Is 
considered such cases can be regenerated satis- 
factorily only by artificial “nethods. The 
mistake in the past has been the retention of 
any overwood whatsoever in areas of estab- 
lished regencration and the opening of overwood 
too much in areas of unestablished or scanty- 
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regeneration.2 In Kolhan, Saranda, and 
Porahat experience tends to show that where 
regeneration already exists more satisfactory 
results are obtained if the first fellings are 
drast'c, than the progressive opening of the 
canopy. } , 


Undergrowth 


As already stated shrubs and underwoot 
rare y cause difficulty ; but grass may 
detrimental. Makins 1 has given an account of 
the following undergrowth and their effect on 
sal regeneration. Milletia and cimbers suppress 
sal. Flemingia appears to be a good nurse. 
Clerodendron (which however occurs in moister 
localities) is inimical. The grass Imperata 
arundinacea and Heterepogon contortus which 
come up in great profusion wherever a heavy 
opening is made, though generally considered 
a general nuisance, reveal on careful examina- 
tion a large quantity of seedlings. Obviously 
the grasses must prevent a good deal of seeds 
from reaching the soil, but once it has done so, 
the grasses do not seem to offer any further 
obstruction. Hence Makins stresses the im- 
; portance of burning the grass before the seed- 
. fall. Troup 28 mentions Inidigifera arborea 
‘(in Singhbhum) and Woodfordia floribunda 
as indicator plants and possible nurses for sal 
regeneration. 


Burning 


Burning is unquestionably detrimental to sal 
regeneration in dry forests and there is ample 
evidence to bear this out. Troup records that 
in dry and moderately moist types the effect 
of fire protection on natural regeneration is 
generally beneficial and fie is one of the most 
serious obstacles to successful establishment of 
sal. Fire as a cause of unsoundness of trees in 
Sambalpur has already been alluded to. 
Experiments in Purnakot Range, Angul Division 


revealed (though the plots were not under 
proper observation, and hence there are no 
authentic records especially regarding sal) 


that in plots which were left to be naturally 
regenerated and in which nothing was done 
except to burn the undergrowth, there was no 
regeneration. Failure was probably due to 
the flames having risen too high and damaging 
the vitality of the seeds. It is also believed 
that burning in March and April will damage 
the sal flower at that time. Effect of fire in 
Sambalpur forests also does not seem to be 
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beneficial. 1 In Porahat Division experiments 
conducted in 1930—32 to discover whether 
burning and! or cutting back whippy advance 
srowth improved the subsequent development. 
of dry sal forest have shown that it appears’ 
definitely harmful to burn after cutting back | 
whippy advance growth 8, Meiklejohn its 
observes that the first thing that strikes one. 
in the Bihar sal forests is the plentiful repro- 
duction induced under fire protection. This 
is obviously due to the dryness of the climate 
and the consequent lightness of undergrowth 
and compar:tive absence of organic humus, 
both so prevalent in the wetter Duar forests. 
The Provincial Administration Reports! again | 
record that early burning is not necessary for _ 
regenerating sal forests of the province (Bihar 
and Orissa) except perhaps in the extremely 
moist types. In other places it does more 


harm than good causing retrogression to a 
drier and more unhealthy type. “Water 


instead of fire is now experimented with.’’ 
Again in Orissa, experiments in Angul indicate 
that in dry types of forests late burning is 
also harmful to the establishment of regenera- 
tion—a point that Warren has also stressed. 
Saranda experiments between 1925 and 1935 
to test the effect of fire protection in dry and 
very dry sal forests show that fire protection 
encourages establishment whereas annual burn- 
ing is harmful. ? 

In the Central Provinces, two plots in South 
Raipur Division (1920-22) were burnt after 
clearfelling. The result was a profuse growth 
of grass after the monsoon. The 1929-30 
annual report however quotes Stein’s experience 
that the clearfelling of the overwood followed 
by burning after working and cutting back 
where necessary, was completely sttecessful in 
cbtiining healthy young crop, provided however 
tnat fairly abundant growth was present before | 
the operation was carried ont. In Bilaspur, } 
in the experience of English, sal seedlings ° 
shot up excellontly as a result of successful | 
fire protection. Old fire lines were grown 
with gregarious sai saplings and abundant 
young regeneration. 2 


Grazing Soil 


Of grazing, much information is not avail- 
able except that, as already mentioned, 36 is an 
adverse influence in South Raipur—responsible : 
for scanty regeneration or its absence. Very 
little is likewise known on the manipulation of 
the soil before seedfall. Makins }~ has stressed 
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on the importince of wounding the soil before 
seedfali. Hoed up soil in the Purnakot ex- 


periments did not make any difference in the 
results (failure) of the experiments. Fire 
probably came inta play. Nicholson*8 


doubts if soil wounding to improve the state of 
regeneration will be of any use unless it is 
regularly carried out for several years, in which 
case it will be expensive. In this connection 
it is interesting to note that Troup?’ suggests 
the advisability of adopting the following two 
measures to preserve the soil moisture. One 
is to induce an underwood as soil protectrton, 
thus in time converting the forest into a moist 
type and thereafter treating it as such; and the 
other is to prevent the runoff of rainwater and 
encouraging its percolation into the soil by 
surface cultivation, trenching or surface 
embankment, this accompanied in the dry 
season by mulching if necessary. 


NATURAL REGENERATION BY COPPICE. 
Coppice 7s Seedling 


The very first question would be, which is 
the better form of regeneration—coppice or 
seedling. F.C. Osmaston’s discussion of the 
subject has already been referred to. He 
concludes that from the point of view of 
timber there is nothing to choose between 
coppice and seedling tree. ‘In Sambalpur there 
is no evidence to show that coppice will not 
produce sound full grown trees.? This is in con- 
firmation of Nicholson’s earlier observation. 
There is also no evidence in Sambalpur to 
show how many times a sal tree will coppice. 
Although at present sal growing in poor dry 
soils coppices well, the strain of producing 


-quick-growing shoots must be heavy. Little is 


likewise known as to how liable coppice sal 
is to become unsound, though it is probable 
that shoots from large stools are more disposed 
to unsoundness than those from smaller stools 
(say, under ® inches diameter). In the case of 
large stools, the parent trees are likely to be 
hollow themselves and this character may be 
transmitted to their new shoots. ® : 


One point that Osmaston 4, Nicholson ® 
and Khan ® have emphasised is that many 
of the existing sal forests have originated 
mainly from coppice on account of the habit 
of sal to die back, and also on account of the 
fact that many sal stands are on sites pre- 
viously ghamed. 
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Coppice regeneration is usually excellent 
in Bihar and Orissa ®, ™. In Sambalpur, 
stools up to 7 feet in girth are capable of 
producing good shoots, but the most vigorous 
shoots are usually produced from shoots of 4 
feet and less. Shoots from stools of two to 
six inches diameter are especially good and 
fast growing? Troup ?* records a coppice 
shoot from Singhbhum from a stool of 9 feet 
in girth, but arising near the top. There is 
no evidence in Sambalpur to support the 
customary view that although coppice shoots 
grow very rapidly in youth, their rate of growth 
eventually slows down and that they are passed 
by poles of seed origin, Although the rate of 
growth of coppice shoots slows down markedly, 
it is always as fast, if not faster, thar that of 
seedling poles. # Central Provinces also records 
vigorous coppice shoots of sal trees over 4 feet 
in girth, but these arose from the ground level. * 
The importance of retaining a suitable number 
of standards (seed bearers) to obtain regenera- 
tion to replace old and deficient stools is 
stressed by Bihar and Orissa. 1 The period 
of two to three years just after and during 
clearfelling of a coppice coupe gives exe:llent 
conditions for the germination of sal s2eds 
falling from such mother trees and also enable 
partial establishment. The importance of 
cutting back whippy advance growth to produce 
vigorous coppice shoots has already been 
stressed on and small scale experiments con- 
ducted in Angul and Sambalpur confirm 
this.} 

Burning 


To study the effect of burning debris left 
in a sal coppice coupe after fellings, four 
experimental plots were laid out in Sambalpur. 
Though no conclusive results can be claimed, 
it would appear that burning results in an 
initial discouragement to the diameter and 
height growth of Q HT sal, but this discourage- 
ment is more than overcome in later years. 
The popular belief that fire stimulates the 
growth of coppice shoots does not seem to 
be true.! 


Height of cutting 


Very little seems to be known of the effect 
of the height of cutting. Troup * however 
records that under dry conditions in Oudh, 
stems cut near the ground level produced 
better coppice shoots than those cut flush with 
the ground. 
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Standards ARTIFICIAL REGENERATION 
The effect of standards also does not seem General 
to have been made a special study of and come 
7 Artificial regeneration seems to be of 


Owden’s!8 reference to the importance of 
retaining standards has already been alluded to. 


Root-suckers, pollards 


Sal does not seem to be capable of reproduc- 
ing by root-suckers. Regeneration by pollarding 
is however possible.” 


Review 


Before the section on Natural Regeneration 
is closed, it would be interesting te summarise 
the position with reference to  Champion’s 
‘Summary of investigations — recommended’, 
The first requirement according to him, is a 
knowledge of the establishment period. This is 
not vet fully known, Troup suggests 50 
years for Porahat and there is no reason w hv 
it should not be LOOQ years, 


Information regarding burning is still m- 
complete. Champion has dealt “with various 
phases of burning, «72. burning to provide a 


suitable seedbed, burning over recruitment, 
burning over unestablished — regeneration, 
burning over established regeneration and 


controlled burning through regenerated coupes 
as a protective measure. Generally however 
burning would seem to be detrimental, in any 
phase to the regeneration of dry sal. 


No soil studies seem to have heen condncted 
for dry sal. 


The advantage of getting partly established 
regeneration, in fact its being s?ne qua non for 
further operations has already heen. stressed. 


The effect of grazing does not also seem to 
have been fully studied. The probability of 
its being an adverse factor in South Raipur 
has already been indicated. The — question 
of rain-weeding is also yet to be studied. 


Though climbers may be an adverse factor, 
they are probably not a very serious problem 
in dry sal forests, as 1s evident by the absence 
of any experimental data on the point. 


Neither does any information seem to be 
available as regards bamboo competition, the 
cutting out of over-vigorous coppice shoots 
from mainly seedling stock regeneration and 
the period of working of regeneration coupes 
vs-a-v7s the growth season of regeneration. 


subsidiary importance in Dry Peninsular Sal, 
probably on account of the fact that natural 
regeneration, though scanty, is adequate and the 
question of artificial regeneration arises only in 
cases where it is quite impossible to obtain 
natural regeneration. Accordingly artificial 
regeneration does not seem to be the practice 
anywhere. Champion 4 has “nothing to record” 
for Bihar and Orissa, and in C. P. Dry Sal ‘no 
work has been done.”’ Central Provinces annual 
reports however say that efforts at artificially 
regenerating sal have ceased and in fact all 
attempts to obtain sal artificially in blanks and 
understocked forests have been comparative 
failures. Pit sowings, line sowings and seeds 
scattered over ploughed land have alike given 
germination, but the seedlings failed to maintam 
themselves till the next rains.2 In Bihar and 
Orissa, though artificial regeneration is not 
being tried extensively, it has been tried on an 
experimental scale and some data, though 
scanty, are available. 


Seed collection storage and treatment 


The Seed Weight Record ® gives the follow- 
ing mformation for Bihar and Orissa, based 
on sources available at the Forest Research 
Institute. 


No, of seeds per lb. 350 (for C. P. 430). 


Germinative capacity: 64 (200 seeds were 
tested. G. C. 22 from seeds of old trees, 37 
from seeds of voung trees and 44 from seeds 
of malformed trees.) 


Commencement and completion of germina- 


tion, in days after the date of sowing: 8 to 24. 
Plant per cent: No information. 
According to the Nursery and Plantation 


Notes, 1° the seeds ripen at the end of May 
or early June. Weight of seeds with wings 
25 to the ounce; 14 fruits go to the ounce. 
The number of seedlings to be expected from a 
pound of fruits 1s 50. Seeds are to be collected 
during the middle of the period when they are 
falling, or two or three days after the time 
when the seeds begin to fall. The ground 
under a good .eec-bearer should be swept 
clean and the seed that then falls should be 
collected, 


64 


According to Champion and Pant,? there 
was no difference between seeds of Bihar and 
Orissa (Singhbhum) origin and those of Central 
Provinces origin, as regards gencral appearance, 
seasonal history and susceptibility to drought. 
But frost killed back a number of seedlings 
from seeds of Singhbhum and Central Provinces 
origin, while seedlings from seeds of other 
localities survived the frost. 


The summary of results from experimental 
plot No. 8, Angul Division, Orissa, formed 
in January 1925 and closed in January 1946, 
reveals the following information. The object 
of the experiment was to determine the 
quantity of seed produced in forests of good 
quality. The undergrowth was cleared annu- 
ally and seeds were collected and counted, 
The average number of seeds per-tree in two 
decades was 1145 plus or minus 232, the 
extreme figures being 3450 (1933) and 69 (1931) 
per tree. The average diameters of the trees 
were, 16.3 inches in 1925 and 18.7 inches in 


1934, 
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Very poor seed years were, 1931, 1937 and 
1941-44. 


Poor seed years, 1925, 1928-30, 1932 and 1910. 
Fair seed years, 1926, 1927, 1935 and 1936. 

1934 and 1939, and 
years, 1933 and 1938. 


In a decade therefore there were, a very good 
seed year and a good seed year, the 
latter following the first and two fair seed 
years in succession. The classification was as 
follows : 


Good seed years, 


Very good seed 


Very poor seed years: Less than 500 seeds 
per tree. 


Poor seed years: 501-1250 seeds per tree. 


Fair seed years: 125] to 2000 seeds per tree. 


Good seed years: 2001 to 2750 seeds per tree. 

Very good seed years: 2751 and over per 

tree.?" 

- Ranchi seeds tested at the experimental 

garden at Hinoo (sown on June 30 and June 31) 
: llow Its.24 

gave the following results. 


Nature of bed. Germination Remarks. 
per cent. 
Flat bed with farm yard manure at 9 tons 20 Seeds from old trees over 5’ 6” in girth. 
Plat hed ath farm yard manure at 9 tons 43 Seeds from crooked trees, 
Fikt bed with farm yard manure at 9 tons 36 Seéds from young trees 2’ 3” in girth. 
per acre. 

Raised bed. 72 Seeds from crooked trees. 
Ploughed lines one foot deep and two feet 24 Seeds from old trees. 
Pionghed lines one foot deep and two feet 45 Seeds from crooked trees. 
Ploughed lines one foot deep and two feet 38 Seeds from young trees. 
aa ies in unplonghed land. 66 Lines sown with Tephrosia candida, 
Dug up lines in ploughed land. 49 Lines sown with Tephrosia candida. 
Dug up lines in ploughed land. 30 Lines sown without Vephrosia candida, 
Lines one foot deep and two feet bread. 34 Soil mixed with lime and ploughed. 


It is useless to store seeds as their vitality 
may be lost within a week. They must be 
sown at onee. If despatched to another place, 
they must be dried and despatched dry at 
once. No special treatment of the sced is 
necessary before sowing. 


There seems to be no information on nursery 
treatment for Dry Sal, 


Plantations 


There do not seem to be any big plantations 
of sal in Bihar and Orissa. In Nayayarh 
State (Orissa) however a plantation has 
been recorded and a_ peculiar circumstance 
regarding germination is worthy of note. The 
plantation was on an old ghamed land, very 
open and grassy, but with a scattered bushy 
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growth of dry deciduous species, 
were thrice ploughed in the hot 
1913 and sown up profusely with sal seed 
broadcast. The existing open growth was 
not cut back in any way, but left to give some 
shelter and protection. On examination after 
the rains of that year, the results appeared poor 
and the operation was considered a failure. 
But in 1916, a profuse growth of sal up to four 
feet in height, none of them appearing fully 
established, was found. There was a dense 
growth of spear grass about three fect in height. 
No weeding was done, or other attention paid. 
In 1918 a fine crop of sal saplings, healthy and 
vigorous almost all fully established was found. 
One particularly fine stem measured 12 inches 
in girth and was by ocular estimate 20 feet 
high. The experiment repeated in 1916 and 
examined in Novemeber 1918 revealed a 
plentiful crop of young plants 6 inches to 2 
feet 6 inches high coming up amidst dense 
spear grass about 4 feet high. The soil was 
sandy loam. No success was met with on 
poorer soils, particularly on soils rich on lime.’ 


Ten acres 
weather of 


Methods of stocking 


Direct sowing seems to have generally met 
with success in Bihar and Orissa. In Saranda an 
experimental plot (No. 106) was laid out in 
fairly dry type forest. The area was clear- 
felled, burnt and sal seeds sown at the break 
of the monsoon in lines one foot wide, worked 
up one foot deep and spaced six feet apart. 
The area was fenced and kept regularly weeded. 
At the last annual weeding the grass and weeds 
were left lying on the lines as a mulch 
(important in dry localities). The summary 
of conclusions states that both the experi- 
ments may be regarded as success. The 
occasional gaps were due to attack by mice 
followed by white ants, which killed out even 
healthy sal plants with rootstocks of ? inches 
diameter and shoots 2-3 feet high. Weedings 
are necessary during the first three rains. 
Fencing against game or cattle is helpful and 
taungya work is recommended where possible.” 


The Nursery and Plauation Notes? recom- 
mend that direct sowing is the only method of 
propagation that has been proved to succeed 
so far. The seed should be sown in hoed or 
ploughed lines one foot broad and 6 to 8 feet 
apart. In the lines two or even three rows of 
seeds should be sown, the seeds being about 
5 inches apart in each row. Jt is best for these 
lines to be dug to a depth of 12 inches. The 
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secret of success is weeding and soil aeration. 
Hence the lines must be kept weeded and the 
soil loose. If possible field crops such as 
rahar should be raised in between the lines 
and the land ploughed for two years in suc- 
cession. The field crops should not be allowed 
to overtop the sal lines excessively. If this 
inter-cultivation of field crops can be managed, 
the extra aeration so earned is a very great 
help to the sal, which will not then die back. 
But even without inter-cultivation thorough 


-weeding and hoeing along the sal lines will 


usually prevent dying back. Sal should be 
sown only on well drained soils where there is 
no grazing. 


The Angul experiments already referred to 
under ‘Natural Regeneration’ included three 
plots where the under-growth was burnt, soil 
hoed up and seeds dibbled and broadcast. 
The germination was suecessful. Weedings 
were done half-heartedly in August, but. still 
enough seedlings, healthy and strong, survived 
to give a fair crop. 

Sowing sa! with paddy in between the lines 
has also been tried. Mound sow ings also have 
given fair success. Damage by rats seems to 
be an important feature. Drip (from a pipal 
tree) is another detrimental factor.® In 
Singhbhum, the advisability of sowing sal in 
cleared lines has been doubted as this makes 
the seedlings conspicuous to browsing game ; 
if the lines are not cleared they escape the 
attention of game.*! 

No information is available 
transplanting in Dry Sal. 


about entire 


Early tending 


The importance of weedings and early tending 
has already been referred to when describing the 
experiments in the previous paragraphs. 
Thinnings will be discussed in a later section. 


Cover and nurse crop 


It has been recorded that the best results 
under forest conditions may be obtained by 
sowing sal seed with Tephrosia candida in dug 
up lines.*4 


Taungya 


seem to have been 
in Dry Sal. The 
sowing of field 
have already 


Taungva does not 
tried on a_ large scale 
experiments involving the 
crops in between sal lines 
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been described. The Nursery and Plantation 
Notes however recommend Taungya wherever 


possible. 
Costs 


The only records of costs available is in the 
Central Silviculturist’s tour notes on the 
experimental plots near Kumdi,  Saranda 
Division. He mentions Rs. 301- per acre for 
sowings including weedings.® There is no 
record of costs in the Angul experiments. 
In the Nayagarh State plantations already 
referred to, the extremely low figure of Rs. 1/8/- 
per acre has been given for ploughing and sow- 
ing (in 1913).’ 

No information is available on underplanting 
in Dry Sal. 

Review 

As in the case of Natural Regeneration, the 
position will now be reviewed with reference to 
Champions “Summary of — Investigations 
Recommended”. . 

Taungya is not extensively practised in Dry 
Peninsular Sal. No information seems to be 


available on the effect of climbers and the 
methods of dealing with them. Though 


Tephrosia candida has been suggested to be a 
cover crop, no details are available. Neither 
is any information available on grass growth 
and its effects, and the ways of dealing with 
it. 


As regards replacing poor sal with other more 
useful species, Sambalpur working plan has 
suggested the raising of suitable species by the 
‘rab’ method. F. C. Osmaston has discussed 
the raising of sabar grass (Fulaliopisis  binata) 
in poor quality sal forest of Singhbhum.'® 

Of plant mdicators in Dry Sal, very little 
appears to be known. 


TENDING 


Before concluding a few remarks about the 
tending of the crop seem necessary, so far as 
it affects regeneration. The thinning of the 
mature crop, the manipulation of the canopy, 
ete., have already been discussed. Attention 
will therefore be paid only to tending in young 
crops. The importance of weeding in artificial 
work has been already duly emphasised. 


Cleanings 


Makins!© has suggested that cleaning 
operations should be carried out at the end of 
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the rains so that the coppicing of the undesired 
species may be discouraged. 


The current working plan of Sambalpur® 


prescribes cleaning in P. B. I. by the end of 


June following the main felling. As a 
general rule the principal species (which of 
course include sal) are to be favoured against. 
inferior species. Immature principal species 
vf promising growth are to be retained as 
advance growth. A similar cleaning operation 
has been prescribed in the selection fellings of 
other periodic blocks. In the coppice coupes 
also cleanings should follow on the completion 
of the contractor’s work (in March or June). 
Thinnings in the conversion forests will be 
done in the 11th year after the main fellings 
and in the coppice coupes at the age of 10 or 15 
according to the rotation, which in Sambalpur 
is 60, 50, 40 or 26 depending upon the locality. 


Thinnings 


Warren ~~ recommends mechanical thin- 
nings in young crops for Singhbhum, the 
spacing being 7’x 7’ for IT quality crop 
and ® x ®’ for III quality crop at the age 
of 10 in P. B. [and P. B. IV (last P. B.), the 
cycle of thinnings being 10 years. The spacing 
in uneven-aged selection forests should be 
‘one-and-a-half times the dirmeter in inches, 
called feet’. 


Climber cutting 


According to the Annual Report for 1938-39, 
rain climber cutting hal been adopted as a 
routine measure in P. B. T. areas of Bihar. 
Cleanings revealed that suppressed poles do 
not immediately respond to overhead light. 
They require cutting back to give them a 
new start.! 


Mixture of species 


Stein? deplores the tendency in South Raipur 
to carry out thinnings so as to create a pure 
sal forest by removing other species and sup- 
pressed trees have also thus been removed. It 
is advisable to retain trees of other species 
where they are not actually interfering with 
timber producing sal trees for the sake of 
conditions favourable to sal regeneration? It is 
worthy of note that Troup 8 has also recom- 
mended a mixture and also an undergrowth of 
drought hardy species, 
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WHAT’S IN A NAME ? 


By ELLENBEE 


What’s in a name, my masters? Why, 
everything, if our humble experience is to be 
taken as having any value. 


There lies deep down within everyone of us 
a latent desire to be on nodding, if not on 
speaking terms with the scientific names of 
plants. It has some strange psychological 
basis—there is no getting away from it. 

How often does one hear the following-““—So, 
yowyre a botanist. Too interesting. How nice 
it must be to know the names of all the plants”. 


You may aver with modest self-depreciation 
that you do not know the names of all the 
plants, but your denial only strengthens the 
impression that you do actually know them. 
Reputations like this are easy to acquire but 
not so easy to maintain. 


You must be wary : pitfalls are many: danger 
lies ahead. All of us have experienced the 
cireumambulation of the well-stocked garden 
with our host in charge. Listen respectfully 
to the stream of scientific names which roll 


off his tongue—-with what unction dees he give 
each syllable its full value—SCHIZANTHUS, 


DIMORPHOTHECA, PHACELIA, MESEM- 
BRYANTHEMUM and all the rest of 
them. 


This is what you hear if you are a complete 
jgnoramus, and no harm is done, apart from a 
slight feeling of dizziness. 


But if you are an expert and rival gardener 
the opening gambits are quite different, for 
gardeners engage in battle using the polysyl- 
labic and polyglottal armoury of modern 
horticultural warfare. 


The engagement in such a case usually 
starts with a discharge of light artillery such 
as the merits or demerits of -VIOLA, CALTHA, 
IRIS, GEUM, ADONIS and other genera 
which present no difficulty of articulation. As 
the contestants warm to their work one hears— 
FUMARIA, PELARGONIUM CORYDALIS, 
PORTULACA ete., rumbling and resounding 
like drum-fire in the distance. The battle 


65 INDIAN FORESTER 


reaches its uneasy climax when Vis and V2s 
are brought to bear—ESHSCHOLTZTA, 
HOFEMANSEGGIA, LARDIZABALA, 
STINOFRANCHETTA, BLUMENBACKIA, 
GYMNOPETALUM. Happy is the warrior 
who has reserved for the knockout blow, some 
blockbuster rarity with an wunpronounceable 
name. 

We must confess that we have been worsted 
in more than one contest of this nature and 
have only escaped in an unworthy manner by 
remarking—‘Anyway, I prefer bee-keeping”. 

We are, however, only biding our time, and 
hope in the not too distant future to gain a 
victory which will resound for all time. 

We have, with infinite cunning, obtained the 
following plants from behind the “iron curtain” : 


ALLIUM BARSCZEWSKII. 
EREMURUS SAPRIAGAJEVI. 
GAGEA VEDENSKYI. 

TRIS KUSHAKEWICZIL. 
ORCHIS SCHELKOVNIKOVII. 


When the pain---for which we are totally 
unable to account—subsides from the region of 
the socket of the lower jaw—we confidently 
expect that the assimilation and subsequent 
discharge of this ammunition will pulverize 
our opposite number over the hedge. 

Even your Indian gardener—the humble 
“mali’—can reel off the names of the flowers in 
his charge, though it takes some ingenuity and 
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knowledge of philology to follow his varia- 
tions on pronunciation. Calendula passes as 
“Calumdolla’”’, “Saliva” for Salvia, “Keditamp” 
for Candytuft, ‘‘Spitunia” for Petunia, 
“Fullox” for Phlox—and a host of others. 

Your “mali”, discerning man, always seeks 
your advice upon the important question of 
the placing of the various plants in your annual 
beds. You, poor fish,—should your botanical 
knowledge extend to dividing all plants into 
(a) the daisy tribe and (b) the blue, red or 
yellow thingummybobs—just place them where 
their colours do not clash. All this is 
accomplished with much cogitation and shaking 
of heads. It really does not matter, of course, 
for the “mali” will also consult your lady, and 
she naturally alters the whole arrangement. 
This has no significance because the annuals 
are placed in exactly the same position as they 
have always occupied ever since your humble 
“mal? learned his job. 

We, however, must place on record one 
moment of triumph which, even now, we 
recollect with feelings of satisfaction. 


Our own “mali” asking us where the “Salivas” 


Were to go, we answered— with speed of thought 


—“Beside the Spitunias of course’. 


Salvias may be scarlet, dash it, Petunias may 
be purple, but their close juxtaposition is in 
accordance with the principles of logic. Any 
other arrangement would be an offence to the 
orderly mind. 


SHELTERBELTS IN SCOTTISH PLANNING * 


By R. Macracan Gorrie, D.Sc. 


(G/2531/G-B—The various purposes for which shelterbelts are established in 


different countries are reviewed to point out that in every case forestry is 


used as the handmaiden of agriculture. 
should te complimentary. 


being 
It is pleaded that forestry and farming 


An historical review of the patterns of shelterabelts in Scotland from 1760 te 
the present day precedes the discussion and the elaboration of the techniaue of the 


actual mechanics of shelterbelt planting and layout. 


The choice of species is discuss- 


ed as also the vlanting of peat lands, and the value of shelterbelts is nointed out.) 


The Scottish Geographical Society has done 
me the honour of asking me to open this debate 
on shelterbelts, but I feel that there are many 
present who have a closer and more detailed 
local knowledge of the Scottish shelterbelt 
problem than I have. TI should perhaps 
explain that my experience in this particular 
type of forestry has been gleaned from travel 


in a number of countries which have much 
sreater extremes of climate than Scotland. 
In India we look upon shelterbelts as the best, 
and in fact the only, means of arresting the 
blowing of sand and the spread of desert 
conditions. In America, on the other hand, 
their great middle western  shelterbelt project, - 
begun in 1933, was modelled on earlier Russian 


*Read at a discussion Group of the Royal Scottish Geographical Society on the 16th of April 1947. 
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experience in the southern steppes, and the 
main opject was to temper the effects of parch- 
ing winds m summer and drifting snow in 
winter, and so build up a more prosperous 
agriculture in areas of deficient moisture. 
In Ceylon belts of gum trees are being established 
both by government and by the tea planters 
in the steepest torrents beds and along the 
skyline of their highest mountain pastures as 
a protection against soil erosion. In West 
Africa the shelterbelt has been developed as 
strips of improved jungle left to conserve 
moisture between alternate belts of land cleared 
for cocoa. At the moment in Fast Atrica 
shelterbelts are being planned to protect, the 
latest Empire crop of groundnuts. You may 
at this point feel justified in demanding to 
know what all this has to do with Scotland. 
So, before leaving this general survey, let me 
point out that im every one of these instances 
forestry is being used as a handmaiden to 
agriculture and not as a separate profession, 
It is this aspect of the question which I wish 
to impress upon you as a Scottish audience, 
because | have been much struck with the 
narrow limits within which the forestry pro- 
fession is working in this country. [If fores- 
try is more closely linked with farming, it wil 
assume a more vital share in the recondition- 
ing of our Scottish countryside, but I have 
been assured by the Forestry Commission men 
that if a sheep farmer wants a shelterbelt he 
should plant it himself because this is not 
“forestry” 


Scotland’s finest export is the men who have 
carried our high traditions and sterling character 
to the ends of the Earth, so in contributing to 
the rehabilitation of Scotland we must seek not 
merely to produce cattle, sheep and timber for 
Seotland’s internal consumption, but ensure 
that she continues her function as the 
breeding place of men as well. Our 
aim then is to use scientific knowledge to the 
best advantage in making the fullest possible 
use of the land j in order to provide a full, healthy, 
interesting and profitable life for the maximum 
number of people, whether they wish to emi- 
erate or not. In reviewing _ shelterbelts 
therefore we must keep in mind “that they are 
merely one aspect of the larger problem of 
proper land management. 


Forestry and farming are both matters of 
husbandry and so should be complementary, 
not at loggerheads, It is only when the in- 
terests of one are exploited at the expense of 
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the other on the somewhat narcow grounds 
of obtaining a maximum cash return from a 
single phase of work that it defeats the wider 
objective. Planting up of enormous blocks 
of hill grazing to seeure the lowest production 
cost per cubic foot of timber has in some 
instances thrown sheep farming out of gear, 
and figures show that some 76,000 sheep have 
been displaced i in the course of 20 years of the 
Forestry Commission’s planting. If the func- 
tion of shelter had at first been given the 
prominence it deserved, this displacsment 
need not have occurred; this statement can 
I think be justified by making a brief summary 
of some historical facts from the ups and 
downs of rural welfare. 


Many of the existing shelterbelts in Scotland 
were laid down between 1760 and 1850 in a 
roughly quadrilateral pattern to correspond 
with the then new ideas in improvement of 
jayouts and communications, as has been 
described by Dr. Lebon in Scot. Geog, Mag. 
for December 1946. The war-time feeling of 
many of thes: old woods has exposed — the 
farmland to an extent which has only been 
realised during the recent severe cold spell. 
Andrew Wight in 1778 in his Present State of 
Husbandry in Scotland advocated the planting 
of strips and clumps of trees in mixture, using 
Scots pine as a nurse for broadleaf species, and 
for these he advised much care in selecting strong 
well grown plants and ball planting. Much 
good work must have been done on these lines 
in the late 18th century, when every farmer 
did his own tree planting. In our own times 
this mantle seems to have fallen on the larger 
land-owners rather than on the farmers. Sir 
Hugh Shaw Stewart of Ardgowan, to quote 
only one example, made some shelterbelts 
about 1910 on the open Duchal Moor at 700 
feet, and the sheep farmers so appreciated the 
value of this shelter that they gladly surrendered 
grazing ground to be planted. For the higher 
hills Lord Lovat and Sir John Stirling Maxwell 
in their Forest Survey of Glenmor in 1911 
advocated that for completely deteriorated 
sheep land the whole of one farm at a time 
should be planted up before attempting any 
other, but that for average good sheep ground 
in the zone of 1,000 to 1,500 feet, one-third 
only should be planted, and the remaining 
two- thirds would improve in productiveness 
as a result. Subsequent surveys have con- 
firmed that in much of the wetter western 
highlands sheep farming has deteriorated so 
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seriously as to justify planting on a large scale. 
Between 1871 and 1942 there has been a 25 
per cent reduction in the head of sheep in the 
five counties of Argyll, Inverness, Ross and 
Cromarty, Sutherland and Perth, though the 
total for the rest of Scotland has increased by 
27 per cent. 

To indicate the parts of Scotland for which 
I advocate an intensive survey for the choice 
of plantable sites for shelterbelts, the land 
utilization survey shect giving the types of 
farming in Scotland should be compared with 
the distribution of existing woodlands, including 
both the Forestry Commission’s woodlands 
and the more dispersed private . holdings of 
woodland which include widely spaced shelter- 
belts and amenity timber such as parks and 
policies. The chief limiting factor in the grow- 
ing of trees in Scotland is the height above 
sea level, so we can consider all land below 
the 1,500 foot contour, as this is commonly 
accepted as the upper limit for tree erowth 
throughout most of the country. 

A comparison of these data gives a fair idea 
of planting potentialities. We must omit the 
main central highland block as being too high, 
but apart from this, almost every country has 
appreciable areas of land below 1,500 feet. 
Caithness and coastal Aberdeenshire in the 
north and the whole of the borders in the south 
offer the largest areas of farmland still devoid 
of any appreciable shelterbelt planting. Other 
indications are Sir Frank Mears’ plan for 
central and south-east Scotland which refers 
specifically to the need for shelterbelts in the 
reconditioning of the Slamannan plateau 
south of Falkirk. Prof. Alan Ogilvie in the 
Scot. Geog. Mag. of September 1924 has mapped 
the areas of gentle slope and therefore of bad 
drainage, between 400 and 1,100 feet elevation 
and has recommended afforestution for them. 
In addition to the Slamannan plateau he thus 
includes considerable areas in west Fife, the 
Lothians, Lanarkshire and Berwickshire. As 
regards the upper limit of planting, natural 
Scots pine and birch in Rothiemurchus run 
up to about 2,000 feet. An example of sucess- 
ful planting above the arbitrarily chosen 1,500 
foot level is seen in larch at 1,900 feet at 
Dunkeld. The upper limit of tree growth in 
the Alps is about 2,000 feet and in the Hima- 
layas is higher still, whereas on some our more 
exposed sea coast it is practically at sea level. 
The choice of 1,500 feet as an upper limit is 
very arbitrary and not to be strictly applied. 
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The chief stumbling block for private planting 
has of course always been the expense, but 
two recent pieces of legislation should simplify 
the problem of finance. These are the dedi- 
cation of woodland and the hill sheep farming 
acts. Under each of them a considerable share 
of the first cost of planting can be met by 
government. So far there has been no indica- 
tion that under its dedication scheme the 
Forestry Commission is prepared to undertake 
anything but commercially justifiable planting, 
but many belts with a quarter-mile width 
could be so justified and at the same time 
provide much needed shelter for livestock. 
Where this dual purpose cannot be proved, 
than a 50 per cent share of all improvement 
costs can be claimed under the Hill Sheep 
Farming Act. For lots cf less than 50 acres 
this would in any case be the better of the two, 
because the dedication scheme as promulgated 
does not cater for small woods. 


Now we come to the actual mechanics of 
shelterbelt planting, and in this, foreign 
experience should be of some value. In terms 
of density of planting there are three main 
types :— 

(?) Impenetrable to wind throughout 
the height of the trees. 


(7) Slightly penetrable below, impene- 
trable above. 
(v7) Fully penetrable throughout — their 


height. 


Densely planted coniferous plantations are 
of the first type until they reach an advanced 
age and open out when casualties occur or thin- 
nings or selective fellings are made, but they 
can be modified by underplanting, which 
actually establishes a fourth type. Broadleaf 
species open out much more quickly and many 
of the old beech belts are so wide spaced as to 
provide indifferent shelter as a belt, although 
individual old beech in themselves give 
fair amount of shelter to livestock. The 
question of underplanting with shade-bearing 
trees or shrubs to form a lower storey should 
be kept in view as a means of improving old 
open belts rather than scrapping them entirely 
and starting afresh. 


The Russians favour the penetrable type as 
the best means of preventing snow drifts. The 
typical American belt of 3 to 5 rows of a main 
species with two or three rows of a subsidiary 
as a second storey generally opens out after a 
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few years. Under Scottish conditions the 
wind itself is the chief trouble for livestock, 
rather than the formation of snow drifts, so 
impenetrable belts are probably the most 
profitable. The Russian findings on the 


prevention of snow drifts, and the width of | 


ground which is protected by trees of a given 
height, are for steppe conditions, so are not 
directly applicable to our Scottish uplands and 
we should be chary in applying their figure 
for optimum spacing, which is reported to be 
1,000 yards between belts only 50 fect wide. 


In planning the layout of a belt, three different 
types of protection are required, namely: 
(2) for buildings; (‘7) for arable land; and 
(#22) for hill pasture land. For all three you 
require to know the local winds and to plan 
to frustrate them. For buildings, do not plant 
too close to the building, but keep the trees 
1} times their final height away from the actual 
building. The belt need not be more than 
60 to 100 feet wide, but a dog’s leg shape facing 
two wind directions is very effective. Where 
the house is right on a hilltop, a single or double 
row of trees close against the house is useful. 
Data from the U. 8. A. show that farm shelter- 
belts can reduce the household fuel bill by 40 
per cent, and in view of the painful experiences 
which most of us have had this winter owing 
to lack of household fuel, this aspect of shelter- 
belt. protection deserves more notice than it 
has so far received in Britain. 


In the flatter arable lands, farmers are natur- 
ally loath to give up plough land, so belts 
can, if necessary, be restricted to the American 
type of a few rows of trees, but 100 to 150 feet 
width will ensure the production of reasonably 
clean poles, and belts can often combine the 
funetions of roadside avenues and_ shelter. 
In the steeper hills and higher plateaux, the 
chief wind is generally down-valley, so cross 
ridges running down into the main valley are 
important, but planting right on a stony ridge 
is often unprofitable, so planting in the lea of 
the ridge is better, or even in the lea of a dry 
stone dyke. Local downhill blasts from 
higher ground may justify alignment along the 
contour. For such ground a width of 300 
feet is the least that will supply satisfactory 
clean poles for fencing, and also allow the 
gradual replacement of the belt at maturity 
without clearfelling and loss of the gradually 
built-up wind resistance. American experience 
in areas of bad snow and wind has recently 
been summarised by Bates and Stoeckeler in 
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the March 1946 Journal of Forestry. Most 
of their 160-acre farms in the Middle West 
now have at least one belt right across at right 
angles to the worst wind, while orchards have 
enclosures of from 3 to 20 acres between belts. 
In 1934, when | had the privilege of seeing 
this work in its infancy, the project was meeting 
with a great deal of opposition from the Middle 
West farmers, but now those same farmers 
tend their own belts, and the percentage of 
failure has been astonishingly low considering 
the climatic extremes of winter frost and snow, 
and summer drought and seorching wind. 
Under such conditions the secret of success 
lies in persistent inter-cultivation by hoeing 
and soil working between the rows of young 
trees until they have formed a complete canopy, 
but this should not be necessary in the moister 
conditions of Scotland, where inter-cultivation 
is needed only until the weed growth has been 
mastered. Experience abroad points to the 
need for rigourous exclusion of all animals 
during the formative period. In Scotland 
fencing against rabbits 1s in any case essential, 
and in many cases the heavy expense of a 
deer-proof fence will also have to be faced. 
Farm animals must be kept out until individual 
trees are out of danger, and the amount of 
grazing which can subsequently be allowed will 
have to be determined locally. 


As regards choice of species,—Scots pine, 
Norway spruce and beech should be used as 
much as possible where shelter only is the 
objective. But where posts and poles are 
wanted from thinnings, Sitka spruce — or 
Japanese larch are more likely to produce a 
good cash return. Although Sitka spruce is 
generally the most profitable in giving early 
returns of cash, it should not be planted pure 
in large blocks where frost damage is likely 
as it has proved very frost tender. On chalk 
and limestone the Austrian pine is useful, 
and for high elevations mountain pine and 
lodgepole pine are good. For moist grassland, 
Norway or Sitka spruce ; and for dry grassland, 
Scots pine or Jap larch; in heavy bracken 
areas Douglas fir, both the Jap and the 
European larches, Corsican pine and Thuja 
plicata are good; and for frost hollows hybrid 
larch and lodgepole pine. 


The planting of shrubs and broad-leaf trees 
as an understorey and around the outer edge 
should include rhodendron, snowberry, dog- 
wood, hawthorn, Lowson cypress, rowoan and 
sycamore as well as beech. Gorse and whin 
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also make good nurses, and so also does the 
native birch. 

The planting of peat lands is a special study 
in itself. Norway and Sitka spruces are usually 
advised for reasonably good peat, and for 
Calluna moorland with thin peat, Scots pine 
or Jap or European larch. In the Scottish 
Forestry Journal for 1931, Dr. Marcel Hardy 
advocated for the Outer Hebrides, Sitka spruce, 
Jap larch and Zhwja, with mountain pine or 
birch on the windward fringe. Early attempts 
at planting peat bogs were restricted to mound 
planting upon upturned curves of peat, but 
since the appearance of heavy tractor, the use 
of a heavy mould-board plough to dig drains 
and throw up plantable ridges has “become 
popular and is much more effective. 


If the present proposals are carried out, a 
very large percentage of shelterbelts will have 
to be established on peat, and so I should 
therefore like to say a further word about peat 
reclamation. It is frequently brought forward 
by farmers as a challenge that foresters have 
so far failed to make any use of peat areas 
which are useless for any other purpose. It 
is true that research results have so far been 
disappointing and we have to admit that on 
the poorer cotton grass Scirpus peat the 
prospect of commercial planting is poor. On 
the other hand there is a reviving interest in 
the utilization of peat as a raw material for 
a variety of uses which have been admirably 
summarised by Clement and Robertson in 
Bulletin No. 16 of the Scottish Reconstruction 
Committee. Any regional development of peat, 
either by distillation or by using it as a fuel 
for factories or gas plants, should be followed 
up very closely by foresters, because the fresh 
level of the peat bog after such working may 
be feasible for planting. Also the chemical 
or bacterial treatment of peat may lead to its 
use for composts and mulches. Excellent 
briquettes can be made from a mixture of 
puddled coaldust, sawdust and shredded peat, 
and I cannot think why in this present fuel 
shortage the ministry of fuel and power does 
not encourage the manufacture of briquettes 
from these waste products. 


The utilization of peat forms part of a larger 
problem, namely that of repopulating and 
revivifying the dwindling rural communities 
of our Scottish countryside, There is no use 
planting shelterbelts if there are to be no farms 
or livestock left to shelter. To make the best 
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use of hill land we need combined operations, 
for it is now abundantly clear that we need to 
use heavy machinery to reclaim it, and a perma- 
nent herd of cattle to prevent it from going 
back subsequently to acid conditions. Many 
successful plantations have been made by 
tractor ploughing by the forestry commission, 
and a somewhat similar technique has _pro- 
duced improved grasslands at Aberystwyth by 
scarifying the peat and heather in order to sow 
improved grass. strains, thus showing that 
the common hill grazing can be made much 
more productive. “Further it has been shown 
by Mr. Grant at Knockie and on the Glentannar 
estate that a more intensive utilization by 
cattle as well as sheep is also essential. The 
logical outcome of these demonstrations has 
been that government recognized the need for 
keeping more cattle and has tried to encourage 
this by means of its hill cattle subsidy. 
Under this in 1944, applications affecting 
over 100,000 cattle cost government £340,060. 
But these cattle were only seasonal, whereas 
Mr. Duncan Stewart of Glenlochay insists that 
permanent improvement can only be brought 
about by an all-the-year-round use of cattle, 
and only after the hill grazing has been treated 
intensively with tractor ploughing to ensure 
proper drainage and seeding with improved 
grasses, 


We thus have at our disposal three means of 
ensuring a better utilization of down-at-heel 
hill grazing land, namely the afforestation of 
only a fraetion of it preferably in shelterbelts, 
a forceful attack with machinery to establish 
a better balance of summer and winter forage 
and a guarantee of continuity through the 
judicious use of cattle as well as sheep. I 
feel that if this triple approach were given a 
fair trial, the present suspicions of the sheep 
farmers towards any kind of — afforestation 
would gradually be overcome, and the areas 
to be selected for planting could be chosen by 
agreement on the spot, and with the help of 
the local shepherd’s unrivalled knowledge of 
wind and weather. 


The value of the shelterbelt as an amenity 
in places patronised by summer visitors and 


tourists should also be remembered, but 
plantations in much frequented areas are 
disliked by foresters because they are 
specially vulnerable to fire. Precautions have 


therefore to be taken and fire fighting organised 
on a sound basis at the beginning of each summer 
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season. It is only through education that the 
public can be made conscious of their responsi- 
bility, and the extension of the cult of national 
parks is a welcome step in this direction, but 
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needs to be implemented by something in the 
nature of a parks service of rangers who can 


lecture and demonstrate as well as do the fire 
fighting. 


FARM FORESTRY IN INDIA 


By A. P. F. HaMIntTon, 6.L6., 0.B.E., M.C., TF.S. 


Inspector-General of Forests to the Government of India 


G/341/In., G/114/In.—Forest Policy in India, though sound in principle, has 
been applied over a comparatively limited area; it has not been able to secure for 
agriculture the benefits and the protection which the industry should expect from 


forestry and as a result the plight of the farmer is serious over wide areas. 


The 


situation now demands that forestry must be linked far more closely with agriculture. 


The difficulties in establishing farm forestry will be mainly in the field of 
application though research in technique and species is necessary, particularly for 


sheller-belts and wind-breaks. 


Farm forestry-schemes must be closely integrated with general plans aimed at 
making the countryside self-sufficient: for this purpose a special administrative and 


executive organisation is advocated. 


Considerable experience in farm forestry has already been gained and the 
lines of development proposed are largely based on it. 


Legislation is required for forest protection and to provide sanctions in the 
last resort, In several administrations legislation has either been enacted or.is under 


consideration, 


A POLICY FOR FARM FORESTRY. 


In their pronunciation of forest policy in 1894, 
the Government of India iunderlined — two 
important principles; first, the necessity for 
securing sufficient forest for the general  well- 
being of the country and second, that the 
preservation of the climatic and physical 


conditions of the country came before anything 
else. During the past half-century various 
influences have caused an extension of agricul- 
ture over vast tracts of land with but little 
considerations for the foregoing principles, 
The development of agriculture has been on 
extensive rather than intensive lines and 
without due regard to the primary needs of the 
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industry; as a result an ill-balanced rural 
economy, with its attendant evils of erosion, 
reduced soil moisture content, shortage of fuel, 
timber and grazing, has developed over these 
areas, 


The distribution and extent of India’s forest 
reserves is far from satisfactory from the point 
of view of the 1894 policy ; to a limited extent 
only can the State forests meet the require- 
ments of the agricultural community and 
afford protection against unfavourable climatic 
influences, both of which are essential to the 
establishment of permanent and _ prosperous 
agriculture. In a country like India where a 
capricions rainfall and the prevalence of much 
marginal land only too often reduce agriculture 
to the level of precarious subsistence farming, 
these essentials are of increasing importance. 
Agriculture in India ts in dire need of the 
assistance of forestry ; the extension of State 
forests may improve matters locally, but the 
real solution is to bring forestry on the farm ; in 
‘other words, those same two principles of forest 
policy must be given a far wider application 
and must be extended to the whole countryside. 
And in the fullness of time the farmer himself 
must he the agent for giving effect to this 
policy. 


THE TASK 
The term “ farm forestry’ conjures 
up visions of well-timbered, self-sufficient 
agricultural lands with every farmer his own 
forester ; and though this may be a possible, 
however listant, goal in some parts of the 
country, there are practical difficulties which 
will compel the use of expediencies not seen 
in normal forest practice. 


Tn short, the general objects of farm forestry 
in India are : 


(#) to achieve the maximum — degree 
of self-sufficiency as possible on 
the farm ; 

(b) to utilise the land to the — best 
advantage ; 

(c) to increase the fertility of  agri- 


cultural lands by preventing erosion 
and increasing water storage in the 
soil, by mitigating the desiccating 
effect ‘of hot. winds, by providing 
firewood in place of the cow- dung 
at present almost univers ally aad 
as fuel ; 
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sthe conditions 
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to improve the condition of cattle 

by introducing pasture manage- 
ment and stall-feeding and by 
providing leaf fodder to supple- 
ment the chronic fodder shortage ; 
(e) to supplement, where possible, the 
farmer’s income. 


» 


() 


Farm forestry has to be adapted to utes a 
great variety of conditions. There are the 
great estates in the north-west, arid, treeless 
and wind-swept where the tradition of 
cattle-herding is strong and the landlords often 
apathetic ; the “desert fringe’ of Sind and 
Rajputana with its menace of shifting sands ; 
the intensively cultivated tract of the Indo- 


Gangetic plain where holdings are often 
small and fragmentary ; the ravine lands 
skirting many rivers and ranges ; the vast. tract 
of the Deccan uplands, constantly under 


the shadow of famine ; and finally :the heavily 
cultivated rice lands of the south. 


Though the remedies may often be obvions, 
their application is the real problem. Tt is 
difficult. to convince an uneducated peasantry, 
often Jacking in imagination, that by 
changing his method he can escape from 
which he and his forefathers 
have come to accept as inevitable. 


Systems of land tenure and tenancy 
vary greatly, requirmg different approaches’ 
to the same problem; until there is a clear 
understanding on both sides of the meaning 
and intentions of Government policy, attempts 
to establish farm forestry may sharpen the 
conflict between the interests of landlord and 
tenant. Indiscriminate and excessive  graz- 
ing and browsing, due partly to religious 
prejudice and partly to a vicious circle set np 
by misuse of the land itself, is one of the 
sreatest difficulties, the final solution of which 
must rest with the people themselves. 

Finally there is the question of finance ; 
the country is poor, and the resources of the 
State are not unlimited. The establishment 
of a balanced farm economy will require the 
sinking of considerable capital in the land ; 
hoth the State and the farmer will contri- 
bute towards this, but outlay in terms of 
money and effort must, to. some extent, be 
related te the capacity of the land to respond 
to a given technique and, in the long run, 
to repay the capital and — effort. But any 
tendency to take too parochial a view of the 
financial aspect would be a mistake for, as 
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has already been explained, farm forestry 
is an extension of an intrinsically sound all- 
India forest policy and is itself a nation-building 
movement. 


GOVERNMENT’S ROLE. ORGANISATION. 
STAFF. 


Schemes for the development of farm forestry 
must be closely integrated with general 
planning for the improvement of the countryside 
and this means that the activities of a number 
of departments, Agriculture, Forestry, Animal 
Husbandry, Revenue and Co-operative must 
be closely co-ordinated, Rural development 
is not new in India, but the departments have 
worked apart, co-ordination has been wanting, 
and experience has shown that the ordinary 
departmental machinery, even though it may be 
co-ordinated at ministerial level, is unable 
adequately to cope with plans which involve 
the multiple use of the land. A vast field has 
to be covered and the only practical policy 
seems to be the formation of a single organisa- 
tion which will ensure both continuity of policy 
and the co-ordination of experience and effort. 
Such an organisation, either a separate 
Department, or a Board suitably represented 
at the corresponding administrative levels, 
would, to begin with, be manned with experts 
drawn from the departments, but might later 
recruit and train its own staff. This policy 
is strongly advocated by Provincial Forest 
Departments and it is hoped that local 
Governments will accept it. It is hardly 
necessary to emphasise the need for securing the 
co-operation of the public by encouraging 
the formation of local non-official bodies. 


In the meantime, however, considerable 
progress has been made and everywhere the 
Forest Department has taken the lead. 
Pending the formation of a composite 
organisation, the tendency is to expand the 
department on a territorial rather than a 
functional basis, though there is some disagree- 
ment on this point. The ultimate object is to 
have in every district a forest officer who will 
be responsible for all Jand development activities 
on the forest side, including pasture 
management, soil conservation, shelter-belts, 
firewood reserves, etc. The subsequent formation 
of a separate department would not be 
seriously prejudiced by departmental expansion 
on these lines. 
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Farm forestry and all that it implies is daily 
bringing the Forest Department into closer 
contact with the rural population, but it is | 
recognised that there must be a closer link | 
with the village and with the farmer than the 
ordinary departmental staff, with its highly © 
technical training, can provide. Something 
of the nature of an “extension service” is 
required, and one Province has already set up 
a school which provides free training in the 
elements of forestry and soil conservation to 
men drawn from the cultivating classes, 


A corollary to this section is that the 
officers of each department should know some- 
thing about the work of the others and instruc- 
tion to this end should begin at the training 
institutions, 


FARM FORESTRY IN PRACTICE. 


There are numerous examples to show that 
in the better developed parts of the country 
the farmer at one time appreciated the ne- 
cessity for conserving his land and supplying — 
his own requirements. His efforts to do so 
have often failed owing to tack of technical 


knowledge, and often the good work of a 
prudent father has been undone by an im- 
provident son. The value of closure — to 


grazing and the training of torrents is not 
unknown, particularly in the north-west. 
Shelter-belts have been planted but usually . 
for the protection of orchards ; in arid, wind- 
blown tracts the relics of hedges or low wind- 
breaks are a not uncommon sight and the grow- 
ing of trees on the boundaries of fields or round 
wells is a feature of some parts of the country ; - 
the value of the lopping of certain trees for 
fedder and green manure is understood, though 
it may be practised in a destructive and waste- 
ful manner. Of recent years the growing of 
firewood plantations of Casuarina equisetifolia — 
in the eastern coastal belt has become popular — 
and very high prices have been obtained by 
the owners, 

In the Punjab soil conservation measures 
undertaken by Government have demonstrat- 
ed the value of farm forestry and the demand 
for assistance by individual farmers and 
village communities for the formation of 
plantations on their lands is increasing. 
Thousands of acres of Dalbergia sissoo, one of 
the most valuable trees in India, have thus been 
established on private lands and many are 
already managed under working plans or 
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schemes with the active co-operation of the 
owners, 


Local conditions necessitate wide variations 
in the methods of approaching problems, in 
technique and choice of species and this latter 
will require the closest attention in view of 
the widely differing objects of management. In 
general, farm forestry is being planned on the 
following lines :— 


(¢) The proper management of privately- 
owned forest under working 
plans will be enforced by legisla- 
tion. 


(i?) The owners of large agricultural 
estates will be encouraged to retain 
a small area, say, 5 per cent. of 
the land under tree crops, and to 
afforest waste land ; Government 
may be vested with residual powers 
of compulsion. 

(771) Where there is a well-organised 
village community, the common 
land, or neighbouring crown waste, 
if there is any, will be managed as 
village forest by co-operative 
societies or village committees 
under working schemes. 


(tv) Farm forestry will be closely integrated 
with major or minor soil conserva- 
tion and land development plans ; 
and the opportunity for laying 
the foundations of a well-balanced 
economy ah initio will be seized 
wherever large-scale colonisation 
schemes are undertaken. 


(v) In the intensively cultivated tracts 
with small, often fragmentary 
holdings, farm forestry in the real 
sense is not possible. These areas 
are, however, critically short of 
forest produce. The peasants 
will be encouraged to grow deep- 
rooted and valuable trees such as 
Acacia arabica on field boundaries, 
round wells, etc., and on small 
areas of uncultivable land. 
Starting with two or three trees per 
acre, the cultivator, when he realises 
the advantages, will himself work 
out the optimum number of trees 


(vt) Hot drying winds, particularly those 


(vit) 


(viit) 
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(z) 


which blow at the end of the winter 
and monsoon rains when the grain 
is beginning to swell, seriously 
reduce crop yields. Shelter-belts 
on the American and Russian scale 
may be impracticable im India, 
but Government must be responsible 
for what primary system is possible, 
and this will mainly take the shape 
of canal and roadside avenues and 
the margins of rivers. For the rest, 
the measures described above 
will do much to provide a system 
of interrupted shelter-belts, Re- 
search, undertaken jointly by the 
Agriculture and Forest Depart- 
ments, to establish the most suitable 
species and technique for shelter- 
belts and wind-breaks is important. 


Grazing and fodder requirements are 


given prominence in land planning. 


Farm forestry will be made to pay 


where possible. The production 
of many valuable minor forest 
products, such as tanstuffs, fibres, 
lac, gums, grasses, can be developed, 
and local industries will be en- 
couraged. 


Financial assistance is often necessary; 


policy varies, but loans on easy 
terms are made to larger farmers 
and landlords; subsidies are 
given to impecunious cultivators 
on certain conditions. 


An organisation for publicity and 


education is essential. 


(az) The basis of land planning must be 


a survey of a région, conveniently 
a civil district, which will provide 
a blue print of economic develop- 
ment. <A survey might indicate 
the necessity for establishing 
State firewood reserves to prevent, 
the denudation of the countryside 
by the demands of some local con- 
suming centre or industry. 


LEGISLATION. 


that he can grow round -his fields. 
The consolidation of holdings has 
greatly assisted farm forestry. 


Legislation is necessary for two purposes, 
firstly, as in the case of State forests, to provide 
protection for private and community forests, 
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particularly in localities where respect for pro- 
perty leaves something to be desired. There 
is such provision in the Indian Forest Act, 
wnd it is being used. 


Secondly, legislation of a compulsory nature 
is necessary to give effect to the principle of 
the greatest good of the greatest number ; 
the progress of plans must not be obstructed 
by a recalcitrant minority. Legislation in 
this sense has already been enacted in India 
in the interests of soil conservation and ex- 
perience has shown that if it is used wisely and 
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is backed by a sound policy, resentment which 
may have been shown to begin with soon dies 
down, and is followed by willing co-operation. 


The degree of State interference will naturally 
vary, and if can be assumed that for a long _ 
time the management of farm forests will have 
to be closely supervised by Government. But 
it-must always be the primary duty of those 
entrusted with the furtherance of the movement 
to train the Jandlord or farmer to manage his 
own land, and to inculeate a spirit of self- 
help. 


THORNY SHRUBS—A BLESSING IN DISGUISE 
M.D. Cuarurvenvl, Bsc. (OXON,), 1. FS. 


Chief Conservator of Forests, U. P., Natu Lal. 


$/130/U.P. 8 632 /U-P. S /6382/U.P. G/283/U.P. G/12130/U.P.—Basket trans-— 
plants of “nim (Azadirachta indica)”, put out at the break of rains, in pils 18” deep 
and across, inside dense thorny shrubs, have succeeded in Fisher Forest (Etawah) 
and Kalpi where “babu!” raised at considerable expense was strangled to death by the 
impenetrable pan of calcareous nodules (“kankar”) occurring at depths varying from 
4 to 8 feet. “Nim” is an amazingly thrifty species and reaches fairly large dimensions 


in soils no deeper than about 6 fect overlying “kankar.” 


About 25 standards to an 


acre established in this manner vrovide an attractive solution of the problem of 


afforestation of ravine lands. 
formation costs. 


In the Yamuna ravines, where intercalated 
pans of calcareous nodules (kaukar) frustrated 
all ambitious attempts at raising babul (Acaesa 
arabica) plantations, we have marked time for 
the past 15 years. Bubul raised at considerable 
expense, was literally strangled to death by the 
kankar pan. We have done nothing since, 
except regulating grazing and looking after tree- 
growth which survived over alluvium in valley 
bottoms. 


The creation of the Land Management 
Circle in 1945 in the United Provinces, once 
again riveted attention to the exploration of 
the possibilities of the utilisation of wastelands, 


where underlying pans of . hankar defeated us’ 


in the past. The new technique which has been 
developed during the last 3 vears at the 
Fisher Forest, Htawah,. is described here to 
enable trials in similar localities elsewhere. 


In the Fisher Forest, the top layer of loamy 
lay overlying kankar pan, varies from 4 to 
8 fect in depth. The sub-soil is bone dry. 
- Among the various species tried, — the only 
valuable species which has been found to survive 
under such exacting conditions (rainfall 28 
inches, erratic) is nem (Azadirachta indica). 


of soil overlying the kankar pan. 


“Nim” regenerates itself and there are no subsequent 


[t is an amazingly thrifty species, being 
content to shift for itself in the limited layer 
The tree 
soils no 


reaches fairly large dimensions in 
deeper than about 6 feet. 

Despite the bitter taste of its leaves, 
developed presumably as a protective device, the 
tree is sought by every single animal associate. 
Camels, goats, cattle, porcupines and hares, 
all go for it. Even human beings have declared 
it to be a medicinal plant. Afraid of its 
numerous enemies, the young seedling hides 
itself in the innermost recesses of thorny 
shrubs, where it continues a desperate fight 
for existence. After a good many years of 
hard struggle, it emerges triumphantly from 
the thorny shrubs which act as its veritable 
nurse. Once above the reach of cattle, it 
continues its career unmolested and soon grows 
into a tree, 

The horrid thorny shrubs hins (Cappuris 
horrida)  Karil  (Cappar’s — aphylla) and 
hingot (Balainitis  roxburghii) have proved a 
blessing in disguise. These shrubs act as a 
veritable haven for n/m and play a vital role 
in the raising of mdm in localities which can 
support. little else.of value. 
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A pit inside dense shrub growth. 


Nin, triumphant and delicient. 
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THORNY SURUBS—A BLESSING IN DISGUISE 8) 


To assist in the fight, which xém has to 


put up, 


the procedure evolved at the Fisher 


Forest, (Ktawah) and Kalpi by Mr. J.R. Singha, 
lL. FF. S., consists of - 


(1) 


(3) 


During the cold weather, when the 
soll is soft after winter rains, pits 
are made 13" across and 13" deep, 
with soil heaped aside to weather. 
The pits are located deep inside 
dense shrub-growth which is left 
intact, as far as possible, except 
what must be cut to get inside the 
hedge for digging the pit. 

Such shrubs are © usually available 
ab oan average distance of about 
10) to 45 feet apart im these 
localities, giving about 20 to 25 
pits per acre. , 

Nin sown in July gives excellent 
seedlings for transplants by 
February, the  followmg — year. 
Nim transplants are put out in 
baskets Ino February, i.c., before 
the sap is up and nursed throughout 
the summer in baskets. They 
have to be shaded against loo, 
They need protection — against 
browsing even in nurseries ! 

These basket plants are put out 
in the forest in July - when the 
monsoon has set im well. The 
entrance to the pit is blocked by 
hins or other thorns and the plant 
left to grow. The plant is secured 
full overhead light, by beating 
up over hanging branches with a 
stick. 

Thorns placed at the entrance must 
be constantly watched against 
damage from cattle or goats and 
replaced, when necessary. The 
plant should be kept free from 
being suppressed by the shrubs 
which should be beaten into ship- 
shape form to give clear overhead 
light to the seedling inside. 

Nim is frost tender. Shrubs in 
addition to warding off browsers, 


provide protection also against’ 
frost. They also stand in good 
stead during hot weather when the 

desiccating loo plays havee with 
vegetable kingdom. . 

(7) No weeding or cleaning ts needed 
except one hoeing in October and 
one in March, to protect yuung 
plants from frost and loo. 

(8) The cast per plant established seldom 
exceeds a rupee a basket plant. 

Onee, about 20 to 25 vim trees have been 
established in an aere, the task of afforestation 
is accomplished for good. These — standards 
will provide suflicient seed. to regenerate — the 
area naturally under the protection of thorny 
shrubs. When the old standards have been 
felled, younger trees will take their place. The 
establishment of seedlings under natural 
conditions will take its own time, the length 
of which need not detain us. The least little 
assistance to young seedlings — struggling — in 
shrubs will shorten the regeneration period 
considerably. 

{i these localities, it is proposed to develop 
rotational lopping for goats, ae, letting nim 
trees be lopped once in £ vears. A rest of 3 
consecutive growing seasons helps trees recoup 
from damage due to lopping. The — wretched 
goat—an anathema to forest oflicers—ts the 
poor man’s cow and the rich man’s meat. It 
must be provided for, in any plan of rural 
economy and land management. 


Although, not so valuable as stssoo (Dalbergia 
sissoo) or babul, nim timber finds a ready 
market for door and. window frames, planks 
and seantlings, agricultural implements and 
household furniture. Its bark, gum, leaves 
and flowers are utilised in indigenous medicines. 
The seed vields a valuable oil. It might 
be emphasized that wim is the most useful 
species which can be grown on dry shallow soils 
overlying calcareous deposits. — There ts 
precious little moisture in the sub-soil and 
experience gained during the last 30 years 
in the afforestation division suggests that 
nothing else would grow under the rigorous 
conditions which obtain in the Yamuna ravines. 
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CASTELLIA TUBERCULOSA (MORIS) BOR IN INDIA 
By N. L. Bog. 


G/47/Pj., S/O/Pj—The discovery of the grass Castellia tuberculosa in the 
Punjab makes an extraordinary case, as it ‘has never before been found east of 
Greece, and the present place of its discovery is some 800 miles from a port. To aid 
identification, a plate and description are given, in the hope that the snecies will be 


rediscovered in India. 
stated. 


The discovery of the grass Castellia tuberculosa 
(Moris) Bor near Campbellpur in the 
Punjab is yet another of those striking cases 
of discontinuous distribution which crop up 
every now and then. What makes this parti- 
cular case so extraordinary is that this grass 
has never been found east of Greece and its 
occurrence, not near a port but well inside 
India, raises the question of its status in this 
country. The distribution of the grass, so 
far known, is West Mediterranean and it 
is fairly common on both shores of the 
Mediterranean and on the islands from the 
Canaries to Greece. Exotics are usually picked 
up near the ports where the seed arrives in 
ballast or lodges in crevices in cases of goods but 
it is uncommon to find exotic plants for the 
first time nearly eight hundred miles from a 
port. At the same time it must be remembered 
that the Gramineae lave been somewhat 
neglected by Indian botanists and it is posssible 
that this species has been overlooked up to 
the present time. If it is really indigenous 
it should be possible to collect it again and 
settle the point. The specimen collected was 
in fullseed and so far as is known _ there 
is no reason why it should 
reproduced itself. If this grass is found to be 
indigenous we are faced with far more difficult 
task of explaining the immense gap between 
the Punjab and Greece where it does not occur. 
Apart from Afghanistan the grass flora of 
the countries from TJraq to Greece is well 
known and it can be taken as probable that 
the grass does not exist in these places. At 
the present stage explanations can only be 
speculative, but is it not possible, always 
assuming that the grass is indigenous, that it 
is a survivor, a vestige as it were, of the days 
when Thetis stretched from Assam to the 
Caspian ? 


not have’ 


The correct taxonomic position of the species has also been 


This note has been written in the hope 
that some keen Indian botanist will try and 
discover this grass again. To aid identifica- 
tion a plate and description are given. 


Castelha tuberculosa (Moris) Bor comb. nev. 

Catapodium tuberculos:m Moris in Atti 
Terz. Riur. Se. [tal. (1841) 481. 

Castellia tubereulata Tineo, Pl. Rar. Sicil. If 
(1846) 18. 

Festuca tuberculosa Coss. et Dur., Vlor. Alger, 
Gium. (1856) 189, t. 14. 

Festuca tuberculata Benth. 
Soe. 19 (1881) 128, 

Desmazeria tuberculosa (Moris) Battand, et 
Trabut, Flor. Alger. Monocots. (1884) 109, 


An annual grass. Culms simple, often several 
arising from the base, up to 30 em. tall, smooth 
and glabrous, wiry. Leaf-blades soft, flaccid, 
green or somewhat glaucous above, scabrid 
on the upper surface and on the margins, 
scaberulous below, glabrous, strongly nerved 
below; sheaths rather inflated, especially 
below, smooth and glabrous or scabrid, 
striate 5; ligule a hyaline membrane 1.5 mm. 
long, erose at the top. 


in Jour. Linn. 


Inflorescence, a simple spike or a raceme of 
spikes. Spikelets 9-15-flowered, arranged 
radially to the axis (te. with the backs of 
the lower glume and first, third, etc. lemmas 
against the rhachis), when young oblong-acute 
at both ends, when older  oblong-wedge- 
shaped, 10-13 mm. long, seated on very short 
pedicels, alternately arranged on either side 
of a strap-shaped axis which is shallowly con- 
cave opposite the spikelet; rhachis smooth 
and glabrous. Spifelets all apparently cleisto- 
gamous and in addition to those in the 
panicle, single spikelets or short racemes of 
spikelets are to be found within all the sheaths 
even those at the base.* Lower glume 3.5 mm. 


* One interesting point about this grass is that all the florets seem to be cleistogamous. Even those florets 


in the well-developed racems show the small anthers crushed on top of the mature grain. 


Hakel mentions this 


species in Oesterr, Bot, Zeitschr. (1906) 148, and states that it exhibits both cleistogamy and chasmogamy in 


its native home. 


Plate 4 
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long, Janceolate-acuminate in shape, corkicecous 
except for the outer margin which is hyaline, 
smooth and glabrous, 3-nerved, with its back 
touching the concave surface of the rhachis, 
usually with the base not occupying the entire 
extent of half the top of the pedicel but 
usttally only one quarter. Upper ghune 4m. 
long, L mm. wide, oblong-obtuse in shape, 
S-nerved, uniformly coriaceous in texture, 
curved on the back, smooth and glabrous, 
Femmas 4.5. mm. long, ovate-elliptic-obtuse 
when flattened, slightly keeled when young, 
rounded on the back as the grain matures, 
conspicuously 5-nerved, rather delicate in 
texture and translucent, glabrous, covered 
ul over the back with rough tubercles, which 
are pale-straw coloured, or stained at the base 
with violet. Anthers .3 to .6 mm, long, 
usually found crushed on top of the grain. 


Rhachilla stout, — seabrid, cisarticulating 
below the florets. Grain 3.5 mm. long, 
oblong, acute at the base, rounded above, 


crowned with a fleshy process covered with 
short hairs; hilum straight linear, 
three quarters the leneth of | the grain. Palea 
elliptic-oblong, shorter than the lemma, 
rounded at the apex, 2-perved, keeled, seabrid 
on the keels and in the intervening space, 


Jhalar near — Campbellpur, April. 1935. 
Coll. E. Nasir. Distribution: Spain, Greece, 
Lampedusa, — Canaries, Algeria, Marocco, 


ltaly. (Herb. Dehra Dun). 


Up to the present time this grass has been 
known under the name of Catapodiuimn — tuber- 
culosum Moris (a name also adopted in this 
narrative account) but it has also been 
referred to Festuca Linn., Desinazeria Dumort. 
and to Custellia Tin. Advantage was taken of its 
discovery in India to determine its correct 
taxonomic position. 

The type species upon which the genus 
Cutapodtiun was erected was the grass originally 


desertbed by Linnaeus as Festien 


murend. 
It, was also called = Poa loliacea by Hudson, 
Link, in Hort. Berol. 1 (1827) 44, 


founded the new genus  Calupodium on this 
species, and called it Catapodium. loliaceum 
(Hudson) Link, not being aware of Jrinneaus’ 
eather name. tn recent years Catapodinn 


foliaceum has been transferred to the earlicr 
genus Desmazeria Dumort* (Comm. Bot. 


* Dumorier named 
in error, fur, in all 
The latter spelling is that now gencrally accepted. 


this genus after his friend Desmaz‘eres but published the name as Demazeria, apparently 
his subsequent publications in which the genus is mentioned, he spelt the name Desmazeria. 
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(1822-26) by both Nymen and Deuce. The 
latter made the correct combination Desmazerta 
marcme (Linn.) Drace and the grass is now 
known by that name. It will thus be seen that 
with the transfer of the species itpon which 
Culapodium was founded, to another venus, 
the genus itself disappears. 


The question then — arises, should not 
Catapodium “tuberculosum Moris be — also 
transferred to Desmazeria Dumort. 2 Apart 


from obvious morphological differences between 
our grass and the species of Desimazeria, an 
examination of the grain shows that there is 
no relationship between them. In Desmazeria 
the hilum isa small point on the grain 
at the base or just above it, indicating 
an affinity with Poa. In  Catupodium 
tuberculosum the hilum is a linear groove which 
extends from the base for three quarters the 
length of the grain, and_ recalls vividly the 
hilum in species of Festuca. Catapodium 
luberculosum has been referred to Festuca by 
several authors and in one case at least, a special 
section of Festucu, sect. Castellia, formed to 
accommodate it. There are two weighty 
reasons why our grass should not be trans- 
ferred to Festuca. 


These are : (1) the lemmas are very thin in 


texture, covered on the back with — coarse 
tubercles and are awnless, 

(2) the top of the ovary has a 
Hleshy process which is covered with short 


sparse hair. 

It is quite clear that Catupodium tuberculosum 
Moris is sufficiently distinct from Catapodium, 
Desmazeria and Festuea to be considered 
the type of a distinct genus of its own. Forty. 
nately, the genus Castellia 'Tineo exists 
and was created by Tineo in PI. Rar., Sicil. 2, 
(1846) 17 to accommodate this very species. 
Incidentally Index Kewensis quotes Castellia 
Tin. as follows: Castellia Tin. PI. Rar, 
Sicul. 17 (1817). In point of fact Tineo 
published part 1 of his Pl Rar. Sicil. in 
I8t? but this part does not contain any ref- 
erence to Castellia. The genus is actually 
mentioned in part IL p. 17, published in 1846, 
and a description of this species is given on p.Js 
where the species is called Castellia tuberculatu 
Tineo. 
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Hence the epithet, used by Moris in 1841, 
tuberculosum, has priority over tuberculata, 
adopted by Tineo five years later and it seems 
that the plant should receive the name 
Castella tuberculosa. A search of the literature 
has not shown that this new combination has been 
made previously although Castellia tuberculosa 


Tin. does occur in synonymy under Desmazeria | 


tuberculosa in Battand. et Trabut, Flor. Alger 
Monocots. (1884) 100. 


we we Ne 
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In this paper Castellia tuberculosa (Moris) Bor 
is adopted as a new combination. 


Castellia tuberculosa (Moris) Bor. 
Spikelet. 

Lower Glume. 

Upper Glume. 

Lemma. 

Palea. 

Grain. 


ON WORKING PLANS 


By Proressor E. P. SrEBBING 


G/1143, 630/Gn.—The system cf fixed periodic blocks possibly best meets 


requirements, conversion plans being the necessary corollary, for India. 


The im- 


portance of sound working plans and training therefore is stressed in the foreword. 


The highest type of working plan is perhaps that under the fixed periodic 
blecks, wherein highly intense silviculture and forest management are combined 


and continuity of management ensured. 


A working plan is equally so for new afforestation on bare land as for a 
mature forest, even if 5 years each. The study of past forest history by the first 
w.p.o. is emphasised and a careful study of the elaborated method of Western Europe. 


Foreword—We are indebted to Prof. Stebbing 
for his note on Working Plans which was actual- 
ly written as a contribution to the 5th British 
Empire Forestry Conference. Few of us in 
India well disagree with him that there is 
much to be learnt from working plans of 
Western Europe and that the system of fixed 
periodic blocks intreduces, possibly, the most 
satisfactory form of management. In India 
the opportunity for using the uniform shelter- 
wood silvicultural system is not great, but 
conversion plans, with artificial regeneration, 
are establishing gradually fixed periodic 
blocks. The importance of sound working plan 
prescriptions in the numerous revisions now 
or about to be undertaken in India cannot be 
over-eimphasised. Jt is all very well to say 
that working plans are essential to ensure 
continuity and to prevent tampering with the 
forest, but they must be sound, workable 
plans. There is no more important branch 
of forestry ;in the training of a forest officer 
working plans and working plan instruction 
should form the coping stone to all lectures 
and practical work. Every professional forest 
officer should prepare at least one working plan 
during his service; not only he, but the 
department also, will be benefited. 


—A. P. F. Hamilton. 


The insistence on the Working Plan of 
Western Europe and its non-adaptability — to 
other conditions in countries outside Western 
Europe I find it difficult to understand. 


Possibly one of the highest. types of Working 
Plan devised is that prepared under the fixed 
Periodic Blecks laid down on the ground with 
fixed boundaries worked under natural regenera- 
tion on the Uniform or Shelter Wood Compart- 
ment method ; the regeneration period in the 
Regeneration Block being based on the rotation 
and the number of periodic blocks on the 
number of years laid down for the regeneration 
of a Periodic Block. 


Once introduced upon the ground and a 
degree of normality brought into the growing 
stock, the volume of timber etc. per year 
and per period of years can be calculated with 
fair certainty. As also a correct regulation 
of thinnings and the amounts of material yielded 
by them. 


Here we have Silviculture and Forest Ma- 
nagement brought to a high degree of intensity. 
Overfelling is a practical impossibility ; but as, 
important, the gradual improvement of the 
forest. soil advances with the Centuries. The 
Working Plan and its prescriptions have 
resulted in this state of affairs. 
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The modification known as the Floating 
Peiodic Block, applicable to very abnormal 
forests. is too well known to need more than 


a mention here. 


There appear to be those who, having made 
some acquaintance with the high degree of 
Forestry science and practice, as exempli- 
fied by the Fixed Periodic Block method, say— 
Oh, that is not for us, quite impracticable for 
us. The Working plans of Western Europe are 
no good to us. May not this attitude be due 
to the possibility that they have not throughly 
appreciated the main underlying reason of the 
Working Plan. What is it ? 

Merely to introduce such a management on 
the ground—area to be afforested or area already 
under forest—that a continuity of manage- 
ment shall be maintained. The whole under- 
lying theory of the Working Plan is to ensure 
a continuity of Management. Officers may 
come and Officers may go; an Officer may 
hold one set of ideas, another opposing ones. 
But none of these can introduce their vagaries 
into the management of the area—Ict alone 
over-felling or over-thinning ; for the Working 
Plan in force provides the safeguards against 
these practices, once it has received the sanction 
of the Higher Authority. 


As to the Working Plan itself. 


It has already been pointed out in the 
Conference that Working Plans may be of 
simplest. .A tiny village forest or a small 
forest belonging to a town council of a small 
town. A Working Plan may be prepared in 
a simple form foreach. ‘There are many of the 
type in France, all prepared by the Government 
Forest Officer, but managed by the village 
or town ; all marking of fellings being under- 
taken by the Government Forest Officer. 
These are not complicated Working Plans. 
The provisions are of the simplest. But they 
are made to ensure continuity of working, 
continuity in management, if you will. 


I heard a Senior Officer say a year or so 
ago—Oh, I don’t want Working Plans. They 
would restrict my activities and prevent me 
making alterations in the work when I 
wanted to. Note the ‘my’ and the ‘ altera- 
tions.’ Alterations and modifications may 
be necessary to a Working Plan while being 
worked, But since the Working Plan has 
been sanctioned by the Government of the 
country concerned on the advice of the two 
of the highest Forest Officers concerned, it 


ON WORKING PLANS 


93 


is only these Authorities who can sanction 
modifications. Herein lies the safeguard of 
any and all Forests, once placed under a 
Working Plan, 


A Working Plan is no less a Working Plan 
because, for instance it is drawn up for a period 
of 5 years, only deals with the new work being 
carried out by afforesting an area of bare 
land, with the accompanying drainage work, 
compartment lines and road outlay, nursery 
work for provision of plants and go forth. 


A Working Plan is no less a Working Plan 
because it is drawn up to arrange for fellings 
in mature forest for a period of 5 years based on 
a rough enumeration of the growing stock or 
stocking of the merchantable species, so as to 
put an end once and for all, to over-felling. If 
the Officer carrying out the rough enumeration 
can record some notes on Silviculture and 
other forest lore of the most elementary 
nature, our Working Plan will thereby at the 
start, be something more than a mere felling 
plan. And the young Forester nowadays is 
trained to that very end. Though little 
advantage in some parts of the world has been 
taken of this training. 


How much unchecked, because unknown, 
over-felling in forests all over the world, where 
no enumeration of the growing stock has ever 
been undertaken, has been carried out during 
the late Great War? India is probably one 
of the few countries where the extent of the 
extra War Fellings in her forests is known, 
and where by the closure to felling for a 
period of years, estimated at from 10 to 15, the 
War Demands will be made up. But these 
forests have been under Working Plans, as 
Mr. Hamilton has told us, for a long period of 
years. 


Coming back to the Western Europe Work- 
ing Plan, which is apparently so much feared 
or misunderstood. I suggest that once a young 
Forestry student has prepared, under supervi- 
sion, a Working Plan on the Fixed Periodic 
Block Method mentioned above, with all its 
complexities in the case where the growing 
stock is not normal in the several periodic 
blocks—once the drafting of a Working Plan 
under these exacting conditions has been 
mastered, I would confidently entrust to him 
the preparation of a Working Plan of any simple 
type—new afforestation area, small village 
forest, town forests (especially the firewood fuel 
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type), City, Corporation with the great Catch- 
ment Aven of its water supplies, up to the forest 
best loved of many — Forest Officers, the type 
which produces solid timbers for the big markets 
and a satisfying financial return, 

There is one point in connection with all first 
Working Plans [T should like to mention. 

The ordinary contents of Part [of any Plan, 
have been alluded to in the Conference. But 
there is one factor in this connection which 
has not so far been stressed. The absolute 
necessity, in fact the direct responsibility, 
laid upon the first Working Plan Officer to 
study the Countryside and its past history, 
ticliding of course the forest region, in as 
intimate a degree as possible not merely 
the Ordinary topography, geology, climate, 
population and its requirements, and — so 
forth. As important, perhaps in some cases 
more Important in the first instance, is the 
study of the past history of the region, much of 
lost in obscurity, but probably still traceable 
by the Forest Officer enquirer, 


L regard this as a matter of the first im- 
porfanee, IF placed on record now it may 
prove of considerable value in the future. The 
IMportant point to be borne jn mind is that if 
the first Officer to make a 9 Working Plan 


in the region does not carry out this study, 
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subsequent Officers, engaged on revising: or 
redrafting the Working Plan will net do so, 
[f they think about the matter at all, in most 
instances they will assume that the first man 
instituted such enquiries and included: all) fe 
could find out in the first Plan. T have heard 
this omission of the past deplored in the case 
of many Working Plans  L have — studied, 
especially information shedding Jight on the 
former condition of the area for which the 
Plan ts being specially made. 


Finally, as to the idea that the Working Plans 
of Western Europe are of no use ta us in the 
British Commonwealth Limyself, to he perfectly 
frank, regard this as pure moonshine or baseel 
on misunderstanding. 

Lear how to make a = Working Plan on 
the methods elaborated in Western Hurope hy 
much trial and error, intensive study of the 
Silviculture of the species thee were making 
use of experience gained in the making of 
the thinnmes and the marking of the trees for 
the major fellings. 

Having done this T beheve that a man armed 
with this knowledge is in a position to size up 
any area for which a Working Plan is required 
and decide with comparative ease on the nes, 
degree of intensity or claboration, and so fortdi, 
that the Plan is ta be drafted. 


WATER-LOGGED AREA IN ATTOCK DISTRICT 


By Monamaap Sar, pes. (Chass 1). 


Divisional Forest Officer, tock S.C. Drevision, 


S/12 and 46/Pj., G/1216 and 285/Pj—The problem of dealing with a water- 


Jogged area in Attock, near the Indus is discussed. 


mala hills is suggested. 
the problem area. 


An area of about GOOO acres in the North- 
west comer of Attock District and near the 
left. bank of the Indus river is water-logged. 
Jt mainly hes round about the 


villages of 
Hazro, Shamsabad, 


Mansar. Jatial and Musa. 
Its aeration is poor and the water table is 
very high. During the ‘rainy season water 
stands up to the depth of 4” to 5” at many places 
while in the winter it is possible to raise 
poor and sparse erops near drainage channels. 

Various arguments haye been put forth 
to explain the water-logging of the tract. 
Some believe that the high hills surrounding 
the area discharge many torrents into it and 


Afforestation of denuded Malak- 


A study of a soil profile disclosed predominance of clay in 


cause Water-logging, Others attribute the high 
water level to the semi-artesian effects mm the 
area, Whatever may be the causes of water- 
logging there is no doubt that destruction of 
tree growth on Malakmala his, which are about 
2to 3 mites from the tract and from where 
various destructive lull torrents originate, has 
upset the natural equilibrium of water dis- 
tribution and the only hope of reclaiming 
the Jand hes in protecting and 


afforest- 
tine the catchment area first. 


A part of this area has been ineluded in the 
Gangarh catchment area working plan. Under 
this plan digging of field to field drains has 
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heen provided. Besides this, the areas, which The planting has not been tried on an 
are lying waste are recommended to be extensive scale as yet. A smal! area in Jatial 
transformed into village plantations, The was planted with willow, eucalyptus and frash 
following species have been suggested :— with good suecess, 


Al “ o . z . 
lL. Eucalyptus spp. A study of a soil profile near Musa village 
2 Willow. was made, The results are given in the attached 
diagram. Due to non-availability of chemicals, 
. ores . we gs . ae . . > a 
a. Brash (Tamarty  articulata) acidie or saline properties and PAL. valne of 
is Aas Baty different profiles could not be determined. 
From the analysis it is) clear that the 
a, Populus eitphratica proportion of clay predominates. 
SOIL PROFILE 
IN Z 
WATER-LOCGED AREA near MUSA VILLAGE ATTOCK DISTRICT 
De pth. Colour, Description. 
6" Tight grey Drainage impeded, root 


penetration of surface 
grass forms compact imat- 
ing very hard clay with 
mixture of fine silt. 


1S” Grey Clayey loam, with gradual 
increase in fine sand as 
the depth increases, 


18’-26" Dark Grey Loamy soil with higher 
clay content in top lavers 
and mere sand in bottom 
lavers. 

36°13" Brownish — Clay with few fine micace- 

erey ous particles, water-loeved 
here and below. 


4$0"-53"  Taeht Hard compact clay with 
Corey shining mieaceous parti- 
cles, completely water- 

logged, 
OL-78" Light Hard compact clay with 
hrown shining mieaceous parti- 


cles completely water. 
logged + traces of Kankar 
formation are frequent. 


73-75" Brown Loam to sandy loam 
with increased percentage 
of fine sand lower down, 


General, Proportion of clay is predommant 
and consequently othe drainage ts had, 
The profile presents a water-logged appearanrs 
below 2h 1. 


een Et ee 
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THE TAMUR VALLEY EXPEDITION 
By J. Baxera, I. F. 8. 


Chapter T—-Entry into Nepal. 


G/1133-21, 1133-31, 262, 343/In., 


8/10], 


102/In.——References are made to 


notable travellers on the Himalay an route to eastern Nepal, now re-done in March 

1947, to explore practicability of a 750 feet high dam on the Kosi, which has a catch- 

ment of 23808 sq. miles, nearly a tenth of which is under glaciers, calculated to 

generate nearly a million-and-a-half of firm kilowatt power, provide perennial 
e irrigation to Nepal and Bihar and to ston floods. 


The Darjeeling forests protect the upper hills in contrast with the denuded 


fepal slopes. 


The three types of forest of the Singalila range are described and the 


trek to Phalut and thence in the Kabeli valley. 


In November 1848, Sir Joseph Dalton Hooker, 
F.R.S., made a memorable journey into the 
hearts of the unknown and unexplored Eastern 
Nepal at a time when the venture could not 
but have been extremely risky and dangerous. 
In his inimitable manner he described the 
journey in the “Himalayan Journals’, published 
in 1854, which still remains a monument of 
hard work, and a storehouse of botanical, 
geographical, and geological information about 
this still forbidden land. Every lover of 
nature, all those who love the mighty Himalayas, 
and all naturalists and forest officers will always 
find this book a source of inspiration for ex- 
ploration of unknown tracts and forests. It 
was recently the good fortune of the author 
to cover practically the same route as followed 
by Hooker, and compare, mile after mile, the 
condition of the country to-day with what 
it was a century ago. It can be confidently 
stressed that similar comparative studies of 
routes followed by early travellers, such as 
Hsuan Tsang in the seventh century, Fa-hsien 
about 400 A.D., and Marco Polo in the thir- 
teenth century, can bring to light many 
significant facts for a policy of comprehensive 
land-planning. Some modern explorers and 
journalists, such as Sven Hedin, Aurel Stein, 
C. P. Skrine, Owen Tattimore, and Peter 
Fleming have added their contributions to 
such studies; the latest is ‘Delhi-Chungking’ 
a travel diary by K. P. 8S. Menon who 
traversed a portion of the early silk-route. 
Louis Golding’s “In the steps of Moses’ is also 
a study in the right direction. At a time 
when our new independest country is trying to 
build a solid foundation for a brilliant future, 
such studies will show the necessity, the 
importance, and the inevitability of a com- 
prehensive planning of our land resources before 
it is too late to mend matters. 


The Central Waterways, Irrigation, and 
Navigation Commission is now seriously engaged 
in one important branch of these nation- 
building activities, and is investigating the 
feasibility of a high dam across the Kosi a 
few miles above Chhatra, where it debouches 
into the plains of North India through a series 
of narrow gorges. The Kosi is the third biggest 
of the Himalayan rivers, being next only to 
the Indus and the Brahmaputra. Its catch- 
ment area is 23,808 square miles, of which 
2,228 sq. ae are under glaciers. The height 
of the dam above the rockbed is estimated to 
be 750 ft. the highest in the world, and the 
reservoir will have a storage capacity of about 
10.6 million acre feet, with a submerged area 
of about 74 sq. miles: It will be possible to 
generate 1.4 million kilowatt of firm power, 
in addition to considerable quantities of second- 
ary power. The project will provide for 
perennial irrigation of extensive areas in 
Nepal and North Bihar, and navigation 
facilities throughout the year from the dam 
site to the Ganga. Finally it will permanently 
put a stop to “the annual devastating floods 
of the Kosi, which have been the ruin of 
thousands of acres of extremely fertile lands 
in North Bihar. A vast scheme of this nature 
is bound up with a detailed study of the land 
management and soil conservation methods in 
the upper catchment area of the Kosi, so that 
the expected life of a century for the reservoir 
can be insured. The Central Himalayan 
range is, again, the abode of eternal snow ; 
it was therefore considered desirable to study 
the density, depth, and the amount of the 
annual snow cover in the upper regions, so 
that steps might be taken for reasonable 
annual forecast of the spring discharges of the 
river for the benefit of agriculturists, and 
itrigation engineers. Under the auspices of 
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the Central Waterways, Irrigation, and Navi- 
gation Commission, an expedition was therefore 
organized in March 1947 to penetrate into 
Hastern Nepal, and collect the necessary data. 


The first section of the journey, consisting 
of three stages, was the well-traversed route 
from Darjeeling (6,900 ft.) to Phalut (11,799 ft.) 
via Tonglu (10,074 ft.) and  Sandakphu 
(11,911 ft.). This stretch is well-known to the 
forest officers of Bengal, and the many tourists 
and military officers who flock to these 
mountains once every year in summer to be 
alone with Nature, and her awe-inspiring and 
magnificent views. There is a well-gradiented 
jeep-track up to Kalipokhn, four miles below 
Sandakphu, beyond which the track is too 
rough and narrow even for the all-powerful 
jeep, though the gradient is easy for horses, 
mules, and trekking. There are excellent 
bungalows for tourists at Tonglu, Sandakphu, 
and Phalut, for the occupation of which a 
written permission is necessary from the PREY 
Commissioner, Darjeeling. 


We started from Darjeeling on a cold gozy 
morning on the 17th March, 1947, and reached 
Tonglu (10,074 ft.) the same evening. Motor 
transport was possible up to Manebhanjyang, 
down the well-graded road recently constructed 
by the forest department between Sukhia- 
pwkri and Manebhanjyang. One need not go to 
Simanabasti to reach Tonglu as was necessary 
in Hooker’s time, up to a few years ago. The 
reserve forests of the Darjeeling forest division 
on the way, it was found, ably protected the 
upper slopes of the hills; reservation, it seemed, 
was probably made specifically to protect the 
upper reaches of the Ramman, an important 
tributary to the Tista. At Manebhanjyang, 
where both the Nepal and the Darjecling sides 
of the hills were visible, it was evident that 
»while the forests of the Nepal side have been 
‘slowly destroyed laying the surface soil on the 
‘slopes dangerously bare, those on the Dar- 
‘jeeling side stood to the credit of the foresight 
of those early pioneer forest officers who selected 
them for reservation. In addition to pro- 
tecting the steep hill slopes from the devastating 
effects of soil erosion and constant gully forn.- 
ation, these forests supplied the vital needs of 
timber and fuel in Darjeeling. 

This section of the journey was along the 
narrow top-ridge of the Singalila range, which 
is a southern spur of the Kanchenjungha 
group of peaks, clearly visible from Darjeeling 
as a solid wall to the west. Not only does 
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this range form the watershed between the 
Kosi in Nepal, and the Tista in Sikkim, but also 
constitutes a vegetational divide between the 
moist flora of the Tista valley, and the com- 
paratively drier associations of the Kosi basin. 
It stands towering across the path of the 
monsoon clouds, most of which fall as rain 
to the cast of it and to the south of the Maha- 
bharat Lekh range, leaving a comparatively 
dry corner between the two. The highest 
peak of the Singalila is 12,095 ft. in height, 
and is about three, miles to the north of 
Phalut bungalow. A magnificent view is 
obtained, from the top, of the vast panorama 
of mountains and snow. The snow-clad mass 
of Kanchenjungha is immediately to the north ; 
to the east miles and miles of hill ranges in 
Sikkim with trec-clad valleys are visible; 
the Mahabharat Lekh range stretches out to 
the south with undulating peaks, while to the 
west, one sees the deep valleys of the tributaries 
to the 'amur, covered in patches with close 
forests of Tsuga brunomana, Abies densa, and 
various Rhododendrons. The view of the 
Everest and Makalu from the Phalut bungalow 
has been watehed and deseribed and photo- 
graphed by many a tourist. Many people 
take this trip only to get this mighty view of 
the highest peak of the world. 


The forests of the Singalila range ean be 
classified into three elevational types; the 
lower, the iiddle, and the upper. The type of 
vegetation found in the lower zone up to 
about 5,000 ft. is mainly a Castanopsis Schima 
association, with a moderately thick herbaceous 
undergrowth covering the ground. The type 
in the middle zone consists of overmature stems 
of Quercus pachyphylla, Quercus — lamellosa, 
Castanopsis hystrix, Machilus — odoratissima, 
Michelia ercelsa, Michelia Catheartti, Magnolia 
Campbellii, and numerous other broad-leaved 
species. Trees are stag-headed, gnarled, and 
festooned with moss and  licnens. Rubus, 
Viburnum, Strobilanthes, ferms and bamboos 
abound. There is often a tangle of herbaceous 
species covering the ground, which is in great, 
demand for fodder. This type extends up to 
about 8,000 ft. higher on southern slopes, and 
lower on the northern, due to different in- 
tensities of insolation. The type of the upper 
zone begins with thick masses of Arundinaria 
maling at about 8,000 ft. and then successive 
belts of (7) Quercus pachyphylla, Magnolia 
campbellii, and Acer Spp., (i) almost pure 
crops of Tsuga brunomana, with belts of 
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Rhododendrons, and finally (a) Abies densa, 
with Betula utilis, and Rhododendrons, These 
forests have been destroved over extensive 
belts by fires, and consequently they are often 
open and patchy. Large pasture lands are 
interspersed amidst these forests, covered 
with coarse grass and malingt —bamboos. 
Yooker noticed simular havoc caused Jy fire 
to these forests over a century ago. It seems 
to bea chronic disease to set fire to the 
lurests everywhere, whenever the villagers 
are in need of pasturage. 

There was about 3” of snow in patches around 
Tonglu on 17-3-47, which was fast disappearing. 
There had probably been a snowfall here a 


few days ago. The next morning, as we 
started, we ‘faced a cold north wind blowing 


down the valley at 15 miles per hour. Between 
‘Tongli and Gairibus the Bengal preservation 
plot "No. ML was Inspected, which was visited 
again on 19-4-47 on the way back, when 
Rhododendrons, Magnolias, and Daphne in a 
mantle of gorgeous flowers made the whole 
hillside look like a grand flower show. From 
Gairibus, which is at the bottom of a descent 
and consists of a hut or two built by road 


coolies, a steep ascent began amidst poor 
visibility. After three hours of march through 
Malinga and Quercus areas, we reached 


Kalipokhri, a village with about a dozen huts, 
and a small tank, which gave the name to the 
village. Such tanks, or collection of water 
in small depressions, were found all along the 
ridge of the Singalila range, due, presumably, 
to the existence of a fault- -plane along it, 
There was a welcome short-cut from Kali- 
pokhri to Sandakphu on the Nepal side, while 
the main track skirted round the brow of the 
ridge on the Indian side. Beyond Kalipokhri 
we came across for the first time small snow 
drifts along depressions under cover of Abies 
densa at an elevation of 11,000 ft. When 
we reached the Sandakphu bungalow, we 
found it covered with 12” of snow all round. 


There was a strong cold wind from the 
north all throughout the night, searching 
every corner of the snug bungalow. The 


minimum temperature at night was 24.5°F. 
On 19-3-47 the stage between Sandakphu and 
Phalnt (13> mi) took about 10 hours. The 
ground was everywhere covered with 12” to 
18” of snow; the strong, cold, northerly 
wind continued throughont the day, and in 
the evening near Sandakphu we were over- 
taken by a biting snow blizzard. At every 


{March, 


step men were sinking down to their knees ; 
the snow blizzard made it difficult to keep 
one’s balance on the bare steep _ hillsides. 
The porters with their load of 70 Ibs. each 
struggled up in a long straggling line. At 
places the path lay along razor’s edge on the 
rulge with precipitous ice slopes on — either 
side. One false step would have meant a 
fatal glissade down a 500. ff. snow-covered 
precipice. Abies densa stood majestically 
on the white snow-covered slopes hundreds of 
feet below. Anaphal’s contorta, Gnaphaliann 
triplinervis, and Rhododendron lepidotum stood 
the hostile weather im silent prayer, buried 
in snow almost up to their leading shoots. 


It was dark when we reached the Phalut 
bungalow (11,799 ft.) at the end of a steep 
ascent. Everyone heaved a sigh of relief 
when he stepped on the welcome verandah 
of the rest house. The snow-hlizzard, however, 
increased in violence every minute. The 
howling wild wind struck the bungalow on 
all sides, slapping = everybody on the 
face, if one dared to peep out. Soon a 
cheering fire was lighted in the sitting room, 
the porter rs had a drink of hot tea, and after 
a hurried dinner, they huddled themselves 
together in twos under blankets. As we 
were discussing the exploits of the day round 
the fire it was reported that one porter had, 
not reached the bungalow yet. No one 
would dave to venture out im search of the 
missing porter in this dangerous and inclement. 
weather for love, or Ture of a reward, 
As J] was getting ready to go out to fetch the 
unfortunate porter in my snow-boots, American 
leather jerkin, and heavy army overcoat, 
Ang Tharkay, the well-known Sherpa Sirdar 
who was in charge of the porters with us, and 
who was a hero of Mount Everest and Nanda 
Devi Expeditions, volunteered to go out 
himself ; with him came his sturdy brother- 
in-law, Shirki. Both of them shot out of 
the bungalow in the dark ferocious blizzard 
outside, with a torch that hardly liehted 
few feet around. Thev slid down the snow- 
covered slope, and after a quarter-of-an- 
hour’s search found the dazed porter almost 
buried in snow half a mile below. They 
carried him on their back, and brought him 
to the bungalow in about an hour, displaying 
true manly courage and endurance. "The 
porter’s heart was feeble, his extremities 
cold and numb, and he could not speak, A 
little braudy .with hot water, and vigorous 
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massaging of hands and fect near the fire 
brought him back to life in about fifteen 


minutes. There was then joy in the camp 
again. 


Our programme drawn from the office table 
at New Delhi was to proceed beyond Phalut 
northwards along the Singalila range to 
Gharakhet La (14,108 ft.), and then turn 
north-westwards into Nepal. No information 
on the condition of this route during — this 
season was available anywhere: only a_ pre- 
carious footpath was shown on the old 4° 
survey of India map. On the morning of the 
20th March, as we looked northwards, we 
found the whole country covered with a 
deep mantle of white snow, as the snow- 
blizzard had continued the whole of the 
previous night. The path was covered with 
24” to 30” of snow, and it could not be located 
in the all-pervading snow. We had two 
courses open to us: either to wait at Phalut 
for about a week till the snow melted, or to 
go back to Darjeeling to return later, when 
the weather would be less formidable. Both 
these were unacceptable to the enthusiastic 
members of the party ; we then held a confer- 
ence, and studied the map of the locality to 
discover if there-was any other course avail- 
able. The watchman of the bungalow, and 
some of the porters who had been on_ this 
route previously with tourists in summer, gave 
us the benefit of their local knowledge. It 
was found that if we cut straight down to the 
west, we should meet the Inwa Khola, a 
tributary to the Kabeli, which itself joined the 
Tamur below Taplejung. Once we went 
below 11,000 ft, there would be no snow to 
traverse. We therefore decided to — enter 
Nepal at Phalut, and to approach Gharakhet 
La from the north later after about. three 
weeks, when, 1t was expected, all the temporary 
snow would melt. 

We had a day’s halt at Phalut to re-caleulate 
the rations that would be required in the 
new altered route and it was found that 
no basic change was required. We therefore 
started for the unknown Kabeli Valley on the 
morning of the 21st March 1947. There 
had been more snowfall the night before, 
and walking under such conditions was ex- 
tremely difficult and dangerous. Early in 
the morning at about 6.30 a.m. a glorious 
view of the Kanchenjungha group of peaks 
was obtained only for a short time. In the 
dull steely morning light, with a white mantle 


THE TAMUR VALLEY EXPEDITION 7 99 


of snow all round and a biting cold wind 
benumbing the extremities, the majesty of 
this mighty Himalayan peak, second only 
to Everest, struck us all with awe and wonder 
for the architect of this prodigious miass 
of granite and snow. Blue streaks of glaciers 
were hanging from dizzy heights, which, as 
the sun shone upon them, assumed the 
brilliant hues of the spectrum. Of all the 
visible gigantic peaks, the Kanchenjungha was 
the most gigantic, a monster amongst monsters. 
The majestic upward sweep of the snow-clad 
ground culminated in a more majestic cone 
of steely blue ice. The Kanchenjungha 
eternally flaunted in defiance her banner 
of snow and ice in our faces. She meant 
to remain unconquered for ever. 


As a long and unknown journey remained 
to be undertaken, we soon took our eyes off 
from the mighty peaks, and turned to proceed 
northwards for a short distance. This 
we did with extreme difficulty for about half 
a mile and then it was found impossible to 
proceed any further. The path was lost 
in the all-pervading snow and at __ places 
snow was more than 36” deep. As men slumped 
into these patches, there were roars of Janghter 
from the porters behind. These simple children of 
nature were known to smile even in most tragic 
circumstances, They still remained 
unsophisticated. Shortly we made a sharp 
turn westwards, and started sliding down 
the steep snow-covered slopes on the Nepal 
side of the Singalila range. Steps had to be 
cut by an advance party, and properly 
stamped down, before the main body could 
procecd. 


The first furlong or two down the ridge, the 
sround was generally bare. The western slopes 
of the Singalila range, which fall within 
the territory of Nepal had been denuded of 
forests in many large belts, and Abies densa 
which was very frequent on the wet eastern 
Sikkim slopes generally better protected, was 
less common on the dry western Nepal slopes. 
After descending through scattered groups of 
dwarf Rhododendrons and Arundinaria racemosa, 
and Daphnne almost buried in snow we met 
at about 9,600 ft. (718 millibars) denser forests 
of Rhododendron Faleoneri, Rhododendron 
clanabarinum, Betula alnoides, Acer, Hydrangea 
(40’ in height, 4’ in girth) Daphne, and 
Rosa. There was about 1” of snow even here 


_from the previous night’s fall. After a few 


minute’s descent, Berberis disappeared, 


* 


100 


but Rosa persisted. At about 9,000 ft. snow 
completely disappeared. This was on the 
north-western slope of the range; on the 
southern slope snow persisted down to about 


10,000 ft. 


After three hours of continuous descent, 
we came across the first signs of habitation 
a stone hut with mud_ plaster, and woven 
bamboo-mat-roofing. This was obviously a 
hut built by graziers to be used by them on 
their way up or down. Vegetation was cleared 
round’ the hut. TZarus, Viburnum, and 
Malinga were found in scattered groups on 
the hillside. The steep descent was continued 
for anothér hour till we penetrated into a 
thick belt of Qyercus and Castanopsis, with 
Polygonum, Hypericum, and Zizyphus. Halt 
an hour later, after cutting through dense 
undergrowth of Rosa, Neilia, and Arundnaria; 
we reached the banks of Thare Khola, a 
tributary to the Inwa Khola, which itself 
is an important tributary to the Kabeli. It 
was about 6’ broad at that season, with a 
foot of water rushing down from boulder to 
boulder along its steep, almost precipitous 
valley. Huge rocks, 30’ to 40’ in diameter 
blocked its course every few yards. Its steep 
‘banks were covered with dense forests of 
Michelias, Magnolias, Oaks, Litsea and 
bamboos. : 


Suddenly two heads appeared from the 
dark forest on the other bank. We 
were all surprised, as we had not seen a single 
villager for the last few days. On question- 
ing it was found that they were two Nepalese 
policemen, who had come to give us protection, 
on receipt of advance intimation given earlier 
to the Nepalese outpost at Chyangthapu 
village below, towards which we intended to 
proceed. Sitting on the cool banks of the 
‘Thare Khola’. we had our lunch from packets 

_of ‘K’ rations. Though these were old, we 

thoroughly enjoyed the hard biscuits and 
pieces of chocolate after the steep and 
strenuous descent. The Nepalese policemen 
enjoyed immensely the two pieces of chewing 
gum, a thing which they tasted for the first 
time in their life, and probably inwardly sang 
the glory of modern American civilization, 
which kept one’s jaw moving eternally. 

After an hour’s march along the right bank 
ofthe Thare Khola, through a thick Castanopsis 
oak-Schima association, we reached Phedi, 
a small Nepalese village in the dark 


INDIAN FORESTER 


* stretches. 


100 ft. high across the joint course of 
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and deep valley with about 12 huts, built 
of bamboo walls and bamboo roofing. Three 
families lived here, raismg a meagre crop 
of maize on the hill slopes. Virgin forests 
even on steep slopes, were felled, an 
indifferent crop was raised for a year, and then 


the area was allowed to remain fallow for 
two years. This system led to bad sheet 


_erosion over a number of fields, which had been | 


abandoned. A number of 
occurred around this village. 


Below Phedi, the Thare Khola flowed alter- 
nately through narrow gorges and wide 
Along the wider stretches, ‘on the 
shingly beds, there were excellent young crops 
of Almus Nepalensis, while along the banks, 
there were dense pole crops. Thick groves of 
Edgeworthia gardneri, with delicately scented 
globose flowers, were frequent in the open. 
Hooker found this species above Taplethok in ~ 
the Tamur . valley ; this was equally frequent 
in the Kabeli valley. The immediate banks 
of the river were successfully protected by 
profuse growth of Colebrookia, Artemisia, 
and Buddleia. After two hours of march 
along this narrow winding river valley, we 
suddenly came upon the broad valley of the 
Inwa Khola, coming from the right. Straight 
in front, below the junction of the Thare 
Khola and the Inwa Khola, there was the 
large village Chyangthapu, on a wall about 
the 
rivers. The combined river skirted round the 
base of the wall, and cut a narrow and deep 
gorge through it on the left. This wall 
presumably represented the ancient terminal 
moraine of the glaciers that came down the 
Inwa Khola, and the Thare Khola valleys 
in a bygone ice-age. Large boulders lay 
scattered and perched all over the ground at 
fantastic angles. , 

Chyangthapu) was a prosperous Brahmin 
village with about 100 houses. Rice , maize, 
potatoes, wheat, barley, and ‘ phaper’ were 
grown on hillsides. The rice fields were the 
lowest on the slope, with assiduously — built 
bench terraces to protect the soi. They grew 
about ten varieties of rice round this village, 
There was no attempt at terracing for the 
other crops; consequently sheet 
was frequent on such fields. 

Peach, orange, guava, and an edible ficus 
were noticed scattered in a few gardens. Plan- 
tains were plentiful round the _ villagers’ 
compound. The giant bamboo, Dendrocalamus 


landslides had 


erosion 
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stkkimmensis, with diameter of about a foot, 
was growing in clumps near the river bank. 
Euphorbia pulcherrima was a favourite plant 
in the hedges. 

We camped for the night in the hut of a 
respectable Brahmin, who allowed us to get 
in after satisfying himself that we were really 
Ifindus, and did not belong to any disreputable 
caste. A Brahmin was highly respected in 
this village. 

Our doctor had a busy time at this village, 
which probably had never been visited by a 
qualified medical man in its history. As the 
news went round that we were prepared to give 
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Most of them were suffering from sores, fever 
and cold, and digestive disorders. The worst 
case was that of an old man, who had tried 
to shoot a dog with a locally-made gun. 
As soon as he had fired, the barrel burst 
in his hand, and his forearm was smashed. 
It was about a weck ago, and now the wound 
was fearful ; gangrene had set in ; no antiseptic 
was applied, and no treatment was attempted ; 
he had little chance of surviving. Our doctor 
cleaned the wound, applied proper antiseptic, 
and neatly bandaged the ailing arm. As we 
were leaving the village, the man was finally 
advised to proceed immediately to Darjeeling 


medicine to the sick and suffering dozens of to have his forearm amputated. May he 
villagers thronged round our hut for help. live long! 
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THE IMPORTANCE OF THE METHOD OF APPROACH TO PROBLEMS IN FOREST 
HYGIENE WITH PARTICULAR REFERENCE TO THE EXPERIENCE IN THE PUNJAB 


By A. A. Kuan 


5/631, 823, 944/Pj., G/0474, 244/Pj.—The intimate relation of tree diseases to 
siting of forest plantations and environment is pointed out, with reference to “Cedrus 
deodara” etc., proneness to damage from snow is traced to Jack of forest hygiene, and 
vulnerability of plantation “Dalbergia sissoo” to conditions of irrigation and lack of a 


mixture. 


Tree diseases have not received the atten- 
tion they deserve from the foresters because 
being slow and insidious they do not become so 
obvious as the other causes of loss, e.g., fires, 
grazing, etc. It is only when the disease 
develops to the extent of an epidemic and 
spreads over large areas of forest that the 
forester thinks of doing something although 
it may then be too late to prevent loss. 


Another unfortunate experience of the 
- past has been that whenever a disease forced 
attention, the emphasis was usually on the 
remedial measures. Everybody tried to work 
out the solution from the top without paying 
any attention to the real basic causes, It 
was just copying agricultural and horticultural 
principles which in many cases were not at 
all applicable to forest conditions. In forestry 
the influence of environmental conditions is 
far greater than the actual organism causing 
the disease. It is only a recent development 
in forest pathology that due attention to the 
environmental factors has been paid in the 
study of diseases.. It is encouraging to note 
that by this method fruitful results have been 
achieved in numerous diseases which were 
impossible to be tackled under the remedial 
system of agriculture. It is being increasingly 
realised that analysis of environmental condi- 
tions which serve as factors predisposing to 
disease needs far greater attention than the 
contro] measures. 


The old saying— Prevention is better than 
cure ’"—being true for disease control in human 
beings and livestock is doubly true for forest 
crops. Because of the low value of produce the 
use of even the cheapest remedial measures is 
not economical in forestry. The real solution of 
the problems of forest hygiene lies therefore not 
so much in the application of remedial methods 

.as in the use of preventive measures. For a 

thorough grasp of the preventive measures 
it is essential to understand the environment 
in relation to disease. 


From the point of view of its influence 
on the health of the forest, the environment 
can broadly be classified into physical 
and biological. The physical environment can 
further be sub-divided into :— 


1. Chmatic factors : 
(a) Temperature-—frost, snow and heat. 
(b) Light—number of hours of sunshine 
and the seasonal variation. 
(c) Rainfall—total quantity, 
distribution, humidity, 
and water-logging. 


seasonal 
drought 


(¢2) Wind—wind velocity, direction and 


the connection with exposure. 

2, Edaphic factors : 

(2) Soil texture. 

(6) Soil structure. 

(c) Soil atmosphere. 

(2) Soil moisture. 

(e) Nutrient status. 

(f) Water-table—seasonal fluctuations, 


3. Topography : 
(a) Aspect. 
(6) Altitude. 
Biological environment can be sub-divided 
into : 
(1) Man—lopping, grazing and burning. 
(2) Micro-organism, e.g. 
bacteria, ete. 


Mycorrhiz, 


(3) Inherent characterisitics of the trees 
including hybrid = vigour and 
degree of resistance or suscepti- 
bility to various diseases. 

It is not intended here to go into details 
about the specific effect of each of the above 
factors on the health of the forest because the 
interactions vary under varying conditions. 
It may however be noted that any one of the 
factors individually or together with one or 
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more out of the rest may primarily be 
responsible for the conditions favourable to 
disease. The disease causing parasites may be 
present in the forest but they do not cause 
disease to any noticeable extent unless 
adverse environmental factors have created in 
the trees conditions predisposing to the 
particular disease. 


The fact that the disease is invariably the 
result of interaction of the host and one or 
more of the adverse environmental factors 
cau best be illustrated by taking into account 
some of the important forest diseases of the 
Punjab that have resulted in great economic 
losses. Out of the coniferous species of the 
Punjab, deodar (Cedrus deodara) is the most 
valuable timber tree. Economic considera- 
tions necessitated extension of the species 
both by raising pure plantations as well as 
through preferential treatment in the natural 
forest during regeneration and __ tending 
operations. Some years after the beginning 
of the campaign, extensive mortality caused 
by Trametes pint was noticed in the young 
pole crops. The earlier approach to the disease 
control centred round the orthodox principle 
of remedial measures which prescribed cutting 
and_ burning of dead trees and trenching round 
the root system of affected trees to prevent: 
infection of roots of healthy trees. This 
however did not check the spread of disease 
which became epidemic in some of the forests. 
Tn the end attention was directed to the study 
of environmental conditions and it was found 
that adverse site factors had resulted in predis- 
posing the trees to the disease. It ‘was 
for example noticed that the mortality was 
heavy in fir areas which had been converted 
- to pure deodar plantations. Similarly mortality 
I was heavy in higher elevations as compared 

to moderate elevations. It thus became 

obvious that the root cause of the disease was 
wrong selection of the planting site. Damp 
sites and higher elevations proved predisposing 
factors and the best preventive measure was 
to avoid such localities for deodar plantations. 

This was soon adopted as a policy and the 

reduction in the disease followed immediately. 


= ee 


In some of the mixed stands of deodar, 
spruce (Picea morinda) and Kail (Pinus excelsa), 
it was noticed that snow had uprooted a 
large number of deodar poles. An analysis 
\ of the environmental factors revealed that 
\ site being moist and unsuitable for deodar had 
predisposed the crop to Fomes annosus which 
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partially killed the root system of the poles 
them to excessive snow 
damage. IILere again the remedy consisted not 
in following the method of trenching round all 
the infected trees but selecting the correct 
silvicultural site snited to the needs of the 
species. 


Peridermium Cedri is another disease which 
hag caused a good deal of mortality in young 
deodar poles in moist valleys. The usual 
prescription of cutting the diseased branches 
and trees is decidedly not the best remedy as 
it ignores the real cause of the trouble. Proper 
diognosis based on the study of site factors 
reveals that the trouble is due mainly to growing 
of pure deodar crops in damp valleys and the 
indicated remedy is either to avoid such 
situations for deodar or to have mixed crops 
with other species like fai! and spruce. 


An interesting example of the complex 
interaction of several factors of environment 
in predisposing the trees to disease occurs 
in the case of shisham (Dalbergia stsso) forests. 
Fomes lucidus has caused considerable economic 
loss by killing shisham trees in large number, 
in most of the Punjab plantations and canal 
banks and roadside avenues. Mere cutting 
away of the diseased trees neither leads to the 
control of the disease nor to a_ satisfactory 
hygienic condition of the forest. Correlation 
of Fomes lucidus with environmental factors 
has shown that incidence of disease is markedly 
heavy where adverse soil conditions are 
present. Although interaction of soil texture 
and structure may have effects on growth 
vigour but the real limiting factor in the semi- 
arid climate of the Punjab is soil moisture. 
Fluctuations in water supply seem to result in 
the death of some of the roots and the fungus 
which is usually a saprophyte gets chance 
of entry. It is also observed that when these 
conditions prevail over large areas, the spread 
of the disease is particularly heavy in pure crops 
and shisham mixed with mulberry (Morus alba) 
is comparatively less affected. 


Plecoptera refleca is a serious defoliator of 
shisham and causes direct loss in the increment. 
The indirect loss by the defoliator is also serious 
as the defoliated trees being weak in health 
and vigour become an easy prey to Fomes 
luetdus attack. Control measures for the 
defoliator are connected with environment, 
and the proper manipulation of site factors 
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to prevent defoliator attack effects the fungus 


both directly and indirectly. It is for example - 


established that increase in flora of shisham 
‘plantations increases parasitic and predatory 
fauna of the defoliator. Presence of berry- 
| producing plants attracts birds which eat, a con- 
‘siderable number of larvae. Thus the increase 
in flora and particularly in introduction of berry 
producing plants like mulberry have both direct 
and indirect beneficial effects on the hygienic 
condition of the shisham forest. It is also an 
established fact that if the time of irrigation 
| can so be manipulated as to produce an early 
| flush of leaves, the defoliation vanishes. - This 
is because early leaves which come out as 
' a result of early watering become so thick in 
texture as to be inedible to the young larvae. 
. Early watering is therefore directly beneficial 
for the health of the forest as far as Plecoptera 
veflera attack goes and the indirect value in 
Fomes lucidus control is also great owing to 
proper soil moisture conditions and general 
vigour of the trees. 


The striking part played by man as a factor 
of environment in influencing the cause of 
disease is seen from the example of Trametes 
pint on kail: Extensive areas of beautiful 
kail forests have been seriously affected in 
Kulu, Bashahr and Rawalpindi forests of the 
Punjab. Climatic and edaphic conditions 
are favourable for the species and trees have 
‘grown to very good size but the attack of 
Trametes pint las either completely ruined the 
trees for timber production or greatly reduced 
the outturn. Infection which takes place 
‘through above ground parts is entirely the 
responsibility of man who through lopping 
and torchwood cutting exposes the wood. 

_ The disease is almost entirely confined to 
areas subject to lopping and torchwood cutting 
practices. The felling of diseased trees will 
not go a long way in decreasing the disease 
unless lopping and torchwood cutting are also 
stopped. Where lopping and _ torchwood 


INDIAN FORESTER 


“hygiene entirely in terms of mycology. 


(March, 


cutting damage cannot be prevented such as 
in the uncontrolled village Forests, the other 
alternative is to increase the percentage | of 
less susceptible trees like deodar and broad- 
leaved species. Where Government forests’ 
adjoin maltreated village forests, a belt of 
resistant species should separate the two to 
reduce chances of infection. 


The above quoted examples are typical of 
the problems of forest hygiene in the Punjab 
and the experience in other parts of India 
is perhaps not dissimilar. It is obvious. 
that on a superficial examination all these 
diseases appear to be purely mycological 
problems but close study shows that several 
silvicultural practices are also involved. The 
study of the disease in the ultimate form may 
be a mycological problem but evidence -in 
most of the cases goes to show that the presence 
of certain adverse environmental factors is the 
primary cause of the disease. The initial causes 
of disease are usually not so obvious and this 
invariably leads one to think of the forest 
This 
is however a mistaken policy. It will greatly 
help the cause of forest hygiene if everybody 
realised that the study of forest diseases is not 
a pure mycological matter but an under- 
standing of the life of the forest as a whole. 
To maintain the forest in a satisfactory state 
of health it is essential to have greater 
co-ordination of mycology and silviculture. The. 
need of this co-ordination increases still 
further when we see that the foresters under 
the stress of economic requirements are 
introducing exotic species or extending 
indigenous species to new areas. The health of 
these new crops depends directly on their 
suitability to the new environment. The future 
progress in the prevention and control of forest 
diseases will depend on the degree of co-opera- 
tion between pathologists and_ silviculturists 
and the extent of their joint study of the 


- factors of environment in relation to disease. 
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THE FLORA OF THE KAREWA SERIES OF KASHMIR AND ITS 
PHYTOGEOGRAPHICAL AFFINITIES WITH CHAPTERS ON THE METHODS 
USED IN IDENTIFICATION . 
By G.8. Purr uM. sc., ru. D., F. u. 8., DEPARTMENT OF Botany & GroLocy, LuckKNow 
UNIVERSITY. : 


G/045/Is—The Karewas of Kashmir, are extensive lacustrine and fluvio- 
glacial deposits of the Pleistocene age, occurring throughout tne length and breadth 
of the valley. At lower elevations they lie in an undisturbed horizontal position in the 
form of low flat mounds. At higher ‘altitudes, on the slopes of the adjoining Pir Panjal 
Range and the Main Himalayan mountains they are greatly disturbed and lie in a tilted 


position, often sloping away at different angles towards the valley floor. 


The Lower 


Karewa denvosits towards the Pir Panjal side of the valley are richly fossiliferous and 
liave yielded plant remains at Laredura, Dangarpur, Nagbal, Botapathri, Ningal Nullah, 


Gegajipathri, and Liddarmarg. 


These fossils were collected by Middlemiss, Jones, 


De Terra, Wadia. Sahni, Stewart and the author. 


SUMMARY 


The plant material, which comprises several 
thousand specimens of leaves (largely impres- 
sions), some fruits, seeds, cones, bits of woods 
and bark, has yielded a rich flora of 122 
species of Angiosperms distributed in 64 
genera and 6 species of Gymnosperms belong- 
ing to 5 different genera ; the Pteridophyta in 
the collections are represented by a single 
genus of the Filicales, and the Thallophyta 
are represented by more than eighty species 
of diatoms. 


The flora is a heterogenous assemblage of 
terrestrial trees, shrubs, undershrubs, herbs 
(all hill types) and water plants ; the modern 
representatives of the fossil species occur today 
in the temperate montane or tropical forests 
of the Himalayas. The water plants form an 
important constituent of the modern Kashmir 
lakes and they have never been observed 
growing in lakes or ponds at an elevation 
higher than 5,200 ft., the present altitude of 
the Kashmir Valley. The terrestrial plants 
include some species which are growing at the 
present time at an altitude of 3-4,000 ft. or 
even at lower elevations; a few ascend to 
very high altitudes, often merging in the alpine 
forests or directly abutting upon the treeless 
alpine meadows ; still others occur at 
intermediate altitudes. 


The karewa flora includes both tropical and 
temperate species, there is also a subtropical 
clement, but this, though it forms a small part 
of the flora as a whole, is fairly prominent 
in some localities. 


There is a good deal of difference between 
the floras of the different localities. The 


species from Liddarmarg are growing at the 
ptesent time in a sub-tropical or tropical 
climate, while all the species discovered from 
Ningal Nullah occur in regions with temperate 
conditions more or less similar to what we 
find teday in the Kashmir Valley. At other 
localities  (Laredura, Dangarpur, and 
Gogujipathri) there is mingling of the species 
some of which occur in temperate conditions 
and the other prefer tropical rain forests. 
This shows that the Kashmir Valley at some 
places e.g., Liddarmarg, Laredura, etc., during 
the Pleistocene times enjoyed a tropical or 
semitropical climate altogether different from 
the present temperate conditions; and at 
another place, namely -Ningal Nullah, the ~ 
climate was much cooler and temperate, essenti- 


ally similar to what we find today in the 
Valley. The changes of climate indicated 


by the fossil plants are both interesting and 
significant. 

There is a difference not only in species bet- 
ween the floras of the different localities, but 
there exists a sharp contrast between the 
altitudes at which the species are growing today 
in the Himalayan regions and the elevations 
at which they have been found in che fossil 
state’ This furnishes a strong evidence in 
support of the theory of the Pleistocene uplift 
of the Himalayas, and explains the present 
tilted and disturbed position of the Karewa 
beds on the slopes of the Pir Panjal Range. 
This same event presumably brought about 
a great change in the climate of the Valley 
by cutting off from it the southern monsoon 
winds as well as heat of the Punjab plains, 
Tn consequence the climate became more 
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temperate in the latter part of the Pleisto- 
cene. The vegetation of the Valley also 
changed accordingly and the tropical element 
began to dwindle; in course of time it dis- 
appeared almost completely, and we at the 
present time find purely temperate species in 
the vegetation of the Valley. 


INTRODUCTION 


In the year 1932, Dr. Hellmut de Terra, 
now of the Philadelphia Academy of 
Sciences, U.S. A. led the Yale North India 
Expedition to Kashmir and = Ladakh — to 
conduct geological and biological researches 
with a view to studying the glacial and inter- 
glacial cycle of changes during the great 
Pleistocene Ice Age in these regions. At 
the same time observations were made on 
the history of human cultures during the glacial 
cycle in N.W.India, and an attempt was made 
at a correlation of these cultures with those of 
Europe. 


The studies were started on the younger 
deposits of Kashmir Valley, a great part of 
which is occupied by the fluvio-glacial and 
lacustrine deposits of the Pleistocene age. 
These deposits, which are believed to have been 
laid down during the various glacial and 
inter-glacial periods, not only occur at the 
present elevation of the Valley but they have 
been traced in a more or Jess continuous series 
both on the main Himalayan mountains and 
the Pir Panjal Range, which border it on 
north’ and south respectively. 


During these investigations along the Pir 
Panjal side of the Valley, Dr. de Terra 
discovered some richly fossiliferous beds in 


Lower Karewa Formations (see Map, 
Text-fig. 1) which are the lake deposits of the 
First Inter-glacial Period (De Terra, de Chardin 
and Paterson, 1938, pp. 1-2). These deposits 
occur in the form of low flat mounds, in a more 
or less connected series of terraced platforms 
or isolated hillocks. The structure of these 
Karewa deposits is exposed in numerous 
ravines and hill sides both in the main Valley 
and on the slopes of the Pir Panjal Range. 
In the Valley which is on an average about 
5,200 ft. above sea level, they lie in an undis- 
turbed horizontal position, but on the high 
mountains of the Pir Panjal Range up to 
an altitude of 12,000 ft., or perhaps higher, 
they occur in a tilted position, sloping away 
‘vom the mountains at various angles, the dip 
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gradually decreasing towards the Valley. For 
descriptions of the geology of these deposits 
the reader is referred to the works of Middlemiss 
(1911, pp. 121-123), Sahni (1936, p. 13), 
Wadia (1938, pp. 194-195; 1939, pp. 437- 
438) and de Terra and Paterson (1939). 


A collection of about 800 specimens was 
made by de Terra from three different localities 
on the Kashmir side of the Pir Panjal. Two 
of these localities were already long known to 
yield plant material together with — fresh- 
water shells and some fish scales. As early as 
1859 Godwin Austen pointed out the occurrence 
of plant fossils and shells in beds at Gogajipathri 
(8,800 ft. altitude ; latitude 33° 51’ ; longitude 
74° «41’). In 1910 C.8. Middlemiss (1941, 
pp. 120, 121) found plant fossils at this place 
and also collected about 200 specimens from 
Liddarmarg (10,600 ft. altitude; 33° 48’; 
longitude 74° 39’), a locality about 40 miles 
from Gogajipathri. From the descriptions 
of the localities given by Middlemiss and 
de Terra it seems that the spots where de Terra 
collected his material in the neighbourhood 
of Liddarmarg, were different from those of 


Middlemiss. 
In the summer of 1932 de Terra, 
at the suggestion of Professor —B. Sahni 


entrusted the investigation of his first collec- 
tion, comprising nearly 800 specimens to 
the late Dr. S. K. Mukerji. Reader in 
Botany at the Lucknow University ; this 
material, which was presented by de Terra to the 
University, was sent to Lucknow early in the 
year 1933, and as originally planned, the work 
would have been finished long ago, had it not 
been cut short,in its early stages by the death 
of Dr. Mukerji (see Sahni, 1936, p. 12). 


Three years later, in 1935, when de Terra 
re-visited Kashmir to complete his researches, 
he made further collections from the Karewas 
at two different places, both of which lay in the 
Bararnulla Gulmarg region. On this second 
expedition he was assisted by Dr. R.R. 
Stewart, Principal of the Gordon College. 
Rawalpindi and Mr. N. K.N. Aiyengar of 
the Geological Survey of India. A collection 
of about 700 specimens of fossil plants, te- 
gether with some animal fossils was made on 
this occasion from two different localities, 
Laredura and Ningal Nullah newly discovered 
on this excursion. It was agreed to leave this 
material in the Gordon College for investigation 
by Dr. Stewart. 
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Text-fig. 1. An outline Map of Northern India, showing the geographical position of 
the plant-bearing region in Kashmir. The places (Lucknow and 
Amritsar) where the Karewa Flora has been investigated are alsa 
indicated for general interest. 


(Based on the Map of India published in “Palaeobotany in India, III, Journ. Ind. Bot. 
Soc. Vol. 21, 1942), 
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After the death of Dr. 8. K. Mukerji 
Prof. Sahni sent to Dr. Stewart the material 
on which Dr. Mukerji had been working till 
the time of his premature death in August 
1934. In the summer of 1936 two further 
collections of about 600 specimens each were 
made by Dr. Stewart himself from two 
new spots lying near each other in the Upper 
Ningal Valley (Lat. 34° 4’; long. 74° 19’) 
at an altitude of 9,000 ft. These localities 
are referred to in the present work as Loc. 
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Tn 1947, the Principal of the Gordon College, 
Rawalpindi offered a studentship to the author 
to work out the material that had accumu- 
lated in his laboratory since 1932. The 
author carried out the preiiminary identifi- 
cations of these specimens under Dr. Stewart's 
guidance in the Gordon College Herbarium, 
where a large representative collection of the 
living plants from all over the Himalavas was 
available for comparison with the fossil mate- 
tial. A few months later, in 1938, the author 
was granted the privilege of working for 
the first time in Prof. Sahni’s laboratory, at 
Lucknow, since when the work has been carried 
on under his direct guidance. A little later. 
Prof. Sahni also entrusted to the author 
his own collections, which he had made from 
over a dozen different places in the Baramulla- 
Gulmarg region of the Valley, during excur- 
sions in 1934, 1936 and 1938. Since then 
further additions to the material have been 
made by the author himself year after 
year. The bulk of the material has thus 
steadily increased and the entire collection, 
which forms the basis of a number of papers 


comprises as many as 15,000 — specimens. 
During a period of about six months in the 
summer of 1939, when the anthor was 


temporarily employed as Lecturer in Chemistry 
at St. Joseph College, Baramulla, several 
trips were made to the  fossiliferous localities 


lying in the Baramulla-Gulmarg region. On 
some of these excursions the author was 
accompanied by friends and students. A 


large area was surveyed, and thousands of 
specimens were unearthed from many places, 
and examined in the field. A large represen- 
tative collection of some few thousand specimens 
was accumulated at Baramulla. About 900 
nicely preserved specimens were selected from 
the lot for a detailed study and the rest were 
deposited in the Science Department of the 
College after a preliminary examination. 
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I later on learnt, were lost 


College 


These specimens, 
when the Science Laboratory of the 
caught fire in 1940. 


Three more collections were made by the 
author in 1940, 1941 and 1942 from Laredura, 
Nagbal, Dangarpur, Ninga! Nullah, and 
Botapathri when research grants were made 
available to him from the University of the 
Puniab. This material, which was sclected 
at the spot, comprises about 2,000 specimens. 


A further lot of about 200 specimens collected 
by C. 8. Middlemiss in 1910 was kindly 
made available to me on loan for study by the 
Director, Geolegical Survey of India. 


In addition to this material a few small 
collections consisting of over a dozen specimens 
each were presented to me by friends who had 
seen me collecting in the field on one occasion 
or another. The chief of these was a gift 
of 32 specimens from Mr. S. 8S. Gergon, 
of the Kashmir Forest Service, who had 
picked them up from a spot in Ningal Nullah 
in 1939. Another noteworthy collection was 
one made by Prof. T. R. Chadha, Messrs. 
Prem Bhasin, and Ram Nath ef D. A.V. 
College, Rawalpindi, from a few spots known 
to me in the vicinity of the village Laredura. 
Prof. R. Sarup of the D. AW College, 
Rawalpindi brought me a few specimens from 
Botapathri when he visited Kashmir in 1940. 
Father Luif of the St. Joseph College also 
found a few badly preserved fossil leaves at 
a spot a few furlongs from the College at 
Baramulla. 


From what has been said above it will be 
seen that it has been possible for m> 
to have access to all the known collections of 
fossil plants so far made from the Lower 
Karewa deposits of the Kashmir. 
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DESCRIPTION OF THE KAREWAS. 


Any detailed geographical or geological 
description of the Karewa Formations is 
beyond the scope of the present work. Nearly 
every geologist who has visited this region has 
been tempted to indulge in the fascinating study 
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of these deposits. It would not be worthwhile 
to enumerate here all those references to the 
literature, that are available on the subject, but 
a brief mention of some of the more important 
works would suffice for the present paper. A 
fairly complete description of the geography 
and geology of the Karewas is furnished by 
the writings of some of the earlier geologists 
including Godwin Austen (1859,  pp.221-229), 


Drew (1875, pp.167-170 and — pp.207-212) 
and Lydekker (1878, pp. 31-34). Among 
the more recent works that have appeared 


during the last twenty years, are papers by 
Middlemiss (1911, — pp. 120-124 and see: 
Middlemiss in Havden, 1914, p.38), Sahni 
(1936, pp. 10-16) Wadia (1988, pp. 191-195 5 
1939, pp. 437-438) and de Terra and Paterson 
(1939). A brief summary of the above works is. 
attempted in the following few pages with 
a view to facilitating a clear understanding 
of some of the salient features of the geology 
of the Karewas. 


The Karewas, as already stated, are a series 
of fluvio-glacial and lacustrine deposits of 
Pleistocene age, occurring as low flat mounds in 
the Valley of Kashmir. The word “Karewa”’ has 
been used for these rounds by the Kashmiris 


(Drew, - 1875, p. 167). These tablelands 
occupy almost half the area of the 


Kashmir Valley, which runs for a length of about 
84 miles lyin between the parallel running 
mountain ranges of the Central Himalayas 
on the north-east and the Pir Panjal Range 
on the south-west and attains a maximum 
width of 25 miles in its broadest part. 


The Karewas Series of deposits is divided 
into the Upper and Lower  Karewas. 
The accompanying map of the Kashmir 
Valley (Text fig. 2) taken from the memoir 
of de Terra and Paterson (1939, P1.55) 
gives the geographical divisions of the Upper 
and Lower ‘Karewa deposits. All the plant- 
bearing outcrops from where the matcrial has 
been collected lie in the Lower Karewa deposits. 
{t was Lydekker (1878), who first gave the 


name “Lower Karewa lake beds” to 
the lacustrine deposits occurring towards. 
Pir Panjal side of the Valley. De Terra 


(see de Terra and Paterson, 1939, p.109;. 
while describing these beds, writes: “ The 
lower Karewa lake beds can be defined as a 
fluvio-lacustrine formation, which is uncom-: 
formably overlain by glacio-fluvial outwash 
deposits of the second ice advance (Karewa 
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An outline Map of Kashmir, showing the relative positions of the Lower 
Karewa deposits (jet black areas) which have yielded fossil plants, and 
the Upper Karewa deposits (stippled areas) occurring both on the Pir 
Panjal Range, end the Main Himalayan mountains; the paucity of the 
Lower Karewas on the Main Himalayas is evident. 


(After De Terra and Paterson, 1939, p]. 55). With Permission, 


Text-fig. 2. 


Geological Map 
of the 


PIR PANJAL 


Miles 
8 


24 1z 


(C.S. Middlemiss & 
ON. MWadia) ; 


CZ? wateva 


beni Murree (Lr, Miocene) 
Ee] Nummulitic (Le. Eocenc) 
Ca Wr 

S34 uv, Trias 


Gneissose Granite 


Aa) Gondwana & 
mt Permo-Carbaniferous 


9 Agglomeratic 
Slate Up. 
Panjal Trap Carboni feras? 
Metamorphic Series 


cava Line of Wutershed 
F wt Fault 


Rajaori 
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Middlemiss and D. N. Wadia) showing the stratigraphy of the Karewa 
beds. The fossiliferous localities 1, 2, 3. 4, 5 (marked by the author) 
are Laredura, Dangarpur, Ningal Nullah, Gogajipathri and Liddarmarg. 


(From Ree. Geol. Surv. Ind., Vol. XLI, pt. 2). With permission. 
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gravel) and underlain by either bedrocks or 
fans older than the first inter-glacial stage.” 


These Lower Karewas, lying on the south- 
west side of the Valley adjoining the Pir 
Panjal are exposed over an area 8 to 16 miles 
wide and about fifty miles long extending from 
Baramulla to Shopyan according to Wadia 
(1939, p. 437), and about 80 miles long accord- 
ing to recent work of de Terra (see De Terra 
and Paterson 1939, p. 109). They occupy a 
much greater area than those which Jie towards 
the northern side of the Valley. The Lower 
Karewa deposits towards the Pir Panjal occur 
in scattered patches from an altitude of 5,300 ft. 
in the Valley to as high as 11,000 ft. on the 
neighbouring mountains (see Middlemiss in 
Hayden, 1914, p. 38). Their presence on the 
Central Himalayan Ranges on the northern 
side of the Valley is restricted to much lower 
altitudes than those on the Pir Panjal_ side. 
Morcover the Lower Karewas on the Pir Panjal 
side are in a much better state of preservation 
and are exposed in clear sections along natural 
ravines and banks of hill streams, which have 
greatly eroded these deposits and cut them 
into isolated flat-topped hills and terraced 
blocks. These deposits are rich in fossils and 
all the plant-remains have been collected from 
localities lying at various altitudes in this 
region. This is another reason why these 
deposits occurrmg on this side of the Valley 


have been studied by geologists in much 
ereater detail than those lying on the Main 


Himalayan slopes or elsewhere in this region. 


The geological position of the Karewas with 
respect to- the older rocks of the Pir Panjal 
_is brought out clearly by the geological map 
(Text fig. 3) based on the works of Middlemiss 
and Wadia. The thickness of the Karewas 
Formations as a whole ‘according to the esti- 
mites of Middlemiss {see Middiemiss in 
Hayden, 1914, p. 38) is 3,000 ft., but the 
recent works of de Terra, 1935, 
Wadia (1928, p.195) show it to be between 
5,000 and 5,500 ft. respectively. 
fossiliferous beds, which belong to the Lower 
Karewa Series, are in their upper part considered 
to be composed of lake sediments belonging 
to the First Inter-vlacial Period. Some deposits 
of the Second Inter-glacial Period too might 
have contributed a little tu their thickness. 


The Lower Karewas may from below be traced | 


into the Pliocene but the bounda y is not 
yet definitely located. Most of the — fossili- 
ferous localities so far discove:cd 
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the Baramulla-Gulmarg region between the 
altitudes of 5,000 ft. and 10,000 ft. The beds 
lying at the lower altitudes of 5,500 to 6,500 ft, 
near about Baramulla and Laredura are very 
irregularly placed and cut into deep fissures at 
some places. They are for the most part bare 
of shrubby or tree vegetation except near 
Laredura and Dangarper, where small trees of 


Cedrus Deodara _ Loud., Aesculus indica 
Colebr., Juglans regia L., species of Saliz and 
a fairly thick undergrowth of Parrotia 


Jacquemontiana Dene and Rosa Webbiana 
Wall. ave flourishing. This part of the Karewas 
underwent a great destructive change by the 
severe earthquake of 30th May 1885, which 
caused heavy loss of life and property (Jones 
1885, p. 226), The whole village of Laredura, 
which was probably much bigger than it 
today, was completely destroyed by the slipping 
down of a thick stratum of soft clay which 
was a part of the Karewa deposits. ~ 

The other Lower Karewas, which have yielded 
fossils, lieon the other side of a high mountain 
which borders the villages of Laredura and 
Dangarpur on the south. Here they occur in 
the form of wide grassy meadows in the Upper 
Ningal Valley near the villge of Botapathri. 
The beds here and near the village of Hajabal 
are composed of varved clay, which is rich in 
plant-fossils. A careful search in the Baramulla- 
Gulmarg region must bring to light many srore 
plant bearing outcrops, which would provide 
rich material for the palaeobotanists, 

Small patches of -forested Lower Karewa beds 
lie in the Gulmarg-Liddarmarg region also, and 
they have yielded plant fessils from the neigh- 
bourhood of Gogajipathri and Liddarmare 
at the altitude of 8,800 ft. and 10,600 ft. ae 
pectively, The position of these deposits in 
this region is very much disturbed and 
the beds lie tilting and sloping towards 
the Valley. These Lower Karewas of the 
Pir Panjal have been traced in an almost conti- 
nuous series down to the Valley where they lie 
relatively undisturbed in an almost horizontal 
position. : 


PLANT-BEARING OUTCROPS 


The plant-bearing beds of the Lower Karewas 
are composed of a fine grained, soft clay, which is 
of a somewhat blackish grey, bluish, and vellow- 
ish-gray colour at different places. The clay 
Is generally well-becded, and splits regularly 
but at some localitics being sufficiently hard, 
it cracks irregularly when split to expose 
fossils. On the kasis of toughness and the manner 
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in which the clays are bedded, the fossiliferous 
beds at various localities may be broadly 
classed under two main groups. The first group 
includes the beds which are exposed at 
Laredura, Dangarpur, Botapathri, Nagbal, 
Gogajipathri, and Liddarmarg ; the grey clay 
at these places has a blackish tinge and is very 
hard and compactly set into thick layers. For 
collection of fossils from these places large 
blocks of clay have to be scooped out w ith 
a pick-axe and removed to a convenient place 
for chopping into smaller pieces, which can be 
easily handled and split further to expose 
fossils. The splitting is best done with a stout 
knife with a wide blade; a chisel does not seem 
to serve the purpose well as it is too narrow 
and blunt for splitting thin layers of soft clay. 
The smaller leaves split out perfect, but most 
of the bigger leaves get broken due to irregular 
cleavages in the clay itself. A few large leaves 
have been procured unbroken or fairly complete 
by carefully splitting the blocks of clay, 
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The beds belonging to the second category 
are composed of slightly coarse-grained clays, 
which are mostly pale yellow, but also have a 
bluish-grey colour at some places. These clays 
are made up of very thin layers. composed 
of coarse and fine sediments alternating with 
each other. These thin layers technically 
known as “ varves * are characteristic — of 
glaciated regions. Such beds composed of 
“ varved”’ clays are exposed at several places 
in the Upper Ningal Valley and at Wajabal. 
The collection of fossils from these places is a 
difficult task, because the soft clay crumbles 
into worthless pieces under a slight pressure. 
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The following table shows in a birds-eyé view 
their altitude, 
latitude, longitude, collectors of fossils and 
names of people who discoveres| them ; their 
geographical distribution is shown in the 
accompanying maps (Text figs. 4 & 5) of the 
Kashmir Valley. 


TABLE OF LOCALITIES 


Loe Loc. Name. Location. 
No. 
1 Loc. L. spot No. 1 ol Laredura- 
2 ss 93 Spot No, 2 > 
3 s» 9» spot No. 3 35 
4 » 9 spot No. 4 a8 ” 
5 » oo» spot No. & : 
6 Trapa-bearing Vo. “ 
7 De Terra’s Lov. 8 
8 Loc. D. .| Dangarpur 
9 bree D. . ” 
10 Loe. 1 Dz a ” 
De Terra’s Loc. 
1] Loc. 2 D Sahni’s Loc. oy 
12 ‘ 3 . 
13 ie Naghal. 
14 Loe. N. Ningal- 
Nullah 
15 Loe. 2 ON, fe 
16 Loc. 1 N. 3 
17 Loe. 3 N. 
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6,300 ft. os De Terra | De Terri 
6,509 ft. 4 B. Sahni | B. Sahni | Sahni, 
1936. 
> »” o >” 3 
6,500 ft. | 346° NG | G.S. Puri) GS. Puri. Pari, 
74°23" 1942, 
9,500 ft. | BAL N R, R. R. R. De Terra 
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1939. 
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Text-fig. 4. An outline Map of the Baramulla~-Gulmarg region showing the 
geographical position of the plant-bearing outcrops. 
(Based on Survey of India Map 43J°8). 
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Text-fig. 5. An outline Map of the Gogajipathri-Liddarmarg region showing 
geographical position of the plant-bearing localities. 
(Based on Survey of India Map 43/8). 
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TABLE OF LOCALITIES—( oncluded.) 
ra. ne | 
Loc. Loc. Nam? Location Altitude Lat. & Collectors | By whom | References, 
No Long. discovered. 
18 Low. B _ Botapathri. | 9,500 ft. 34°4.8 Nu} R.Sarup.| R. Sarup. | Puri, 
T4°19E, ; 1942 
19 Loc, 1 B. a ‘5 - B. Sahni. | B. Sahni. | Sahni, 
; 1936. 
20 Loc. 2 G. Gogajipathri | &,8000 ft. | 33°51'N.; | De Terra | Godwin Middie- 
VASAT E. Austen miss, 
d and 1911. 
De Terra} De Terra 
and 
| Paterson, 
1939. 
21 K 14/948 Liddarmarg | 10,600 (1, | 23°48°N’; | Middle- Middle- Middle- 
and T4390 F miss. miss. miss, 
K 14/981, 191]. 
K 14/952, 
K 14/953 
92 Loe 3 L , ” ’ Le Terra |. De Terra | De Terra 
7 and 
Paterson, 
| 1929, 
LAREDURA photograph (PI. 1, Fig. 2) shows a view of this 


Locality L.—Laredura, 6,000 ft. (lat. 34°7' ; 
long. 74°21); about seven and a half miles 
south-west of the town of Baramulla, and 
about half a mile down from the footpath 
that leads to Gulmarg, there is an extensive 
strata of the Karewa deposits which, when 
viewed from the footpath, are seen in the 
form of small baré patches peeping out from 
a thick growth of small trees of Cedrus 
Deodara Loud. (PL 1, Fig. 1). This place 
is situated at a distance of about a mile and 
a half from the village of Laredura, the only 
village near the strata. These deposits 
furnished plant-material at five different 
places (marked with arrows in the photograph, 
PL 1, Fig. 1); all these places except one 
(marked 5 on the right-hand side in the same 
photograph) yielded badly preserved — speci- 
mens. This spot was called No. 5 in the 
excursion and a few specimens collected from 
this stratum were got only from this spot. 

Another similar outcrop was found about 
two furlongs north-east of the main huts 
of the village of Laredura. This stratum, 
which runs for a length of about 300 feet 
facing the village on its steep side turned out 
to be richly fossiliferous at four different 
spots. It stood in the form of a steep cliff 
about a hundred feet high from the main 
‘ fields below. It is fossiliferous only towards 
its upper limit, the digging at the lower 
parts did not unearth any fossils. The 


exposure ; the numbers 1, 2 and 3 point 
out the three spots and the 4th spot (not 
seen in the photograph) lies on the right-hand 
side of spot No. 1. The arrow towards the 
bottom of the picture points to two men 
sitting at the base of the cliff. All the four 
spots, as 1s scen from the photograph, ° lie 
within short distances horizontally and 
vertically of one another. The occurrence 
of fossil plants in the four spots, so close to 
one another in the stratum, leads one to think 
that it may be fossiliferous along its entire 
length and digging at other places might be 
rewarded with plenty of ~ well preserved 
material. ; 

(1) Spot No. 1—The photograph (PI. 2, 
Fig. 3) shows a close view of this spot. 
The fossils are collected 7d site from 
thick layers, which are compactly set and 
hard. This spot furnished the largest number 
of specimens, most of which were well- 
preserved impressions of leaves of terrestrial 
trees and shrubs. In addition to yielding a 
large number of leaves of many different: 


‘ species, it provided some good specimens of 


samaras of maple, two almost complete leaves 
of Acer sp. and a cupule of Oak. The Acer 
leaves do not seem to match any species of 
Acer represented in the present-day floras 
of the Himalayas. 

(2), (3) Spots Nos. 2 and 3.—These lie on 
the left-hand side of spot No. 1 (see photo, 
Pl. 1, Fig. 2); they are comparatively poor: 
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in fossil specimens, but the leaves collected 
are well preserved. One noteworthy specimen, 
which was yielded by spot No. 3, was a complete 
leaf and its counterpart, referable to Cor ylits 
Jerox Wall., the modern distribution of which 


is rastricted to the Central Himalayan 
regions, 


(4) Spo! Vo. 4.—O% all the spots in this 
region this is the poorest in fossils. Exeapt 
for a few good leaves dug out from the surface, 


tha ae ohiained trom the dapar livers 
was wet and badly preserved. 


Ib may b2 interesting to note that all the 
spots in this stratum, which lies at a higher 
level from the main paddy fields, yielded 
leaves, fruits etc. only of terrestrial trees 
and shrubs. As many as 70 per cent of the 
leaves belong to three species of oak, Quercus 
semerpifolit, Q. Ilr and @. dilatata, Not 
asingle Trapa fruit or any other water plant 
was found in them. 


The loaves in this locality occur in a fine 
grained blackish-grey clay in layers of 4 to 6 
inches thick. The layers break readily along 
the bedding plane to yield fossils. The 
material when freshly cut was soft and wet 
and had to be dried for some time in the shade 
before packing. The venation of wet leaves 
gets disfigured if the latter are wrapped wet. 


(5) The locality has already been refer- 


red to on page 20. 


(6) Trapa-bearing locality.—At a distance 
of about half a furlong towards the village 
from this stratum, there is another outcrop 
exposed along a narrow stream (PI. 2, Fig. 4). 
The beds here lie at a lower level but the 
clays are apparently of the same colonr and 
texture. By digging at several spots in 
these beds along the stream for a length of 
about 200 ft. fruits of two species of Trapa 
were discovered in thousands. It seems 
that the whole thickness. Of the bed which 
is vertically exposed for 8 to 10 ft., is pro- 
bably rich in these fruits. The arrows in 
the photograph (Pl. 2, Fig. 4) show the spots 
which yielded fossil fruits along the vertical 


thickness of the beds. A long and careful 
search made by myself alone and with a 
party of friends and students on — several 


excursions to this region, failed to unearth 
even a single leaf fragment of any terrestrial 
plant. This observation seemed _ particu- 
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larly interesting in view of the fact that 


the other two strata mentioned above did 
not yield remains of any water plants. 
(7) De Terra’s loewity—tLoe. L. H. de 


Terra and De. Stewart made a large collection 
of fossil plants, which were lent to the author 
for study, from some locality in this area. 
I could not find the spot, hence the following 
description of this locality is quoted from 
“The Memoir,” by de Terra and Paterson 


(1939, p. 113). 


“At Daredara a rich plant locality was found 
on an escarpment 400 yards east of the 
hamlet. The leaves are embedded in a 
tough laminated clay, which upon drying, 
becomes shaly and brittle, the perfect pre- 
servation of the nervature and the delicate 
bedding of the vegetable matter indicates 
deposition in very quiet water. The altitude 
of this plant bed is 6,289 ft.” 


DANGARPUR 


(8) Locality D—Dangarpur at 6,500 ft. 


(lat. 34° 8’; long. 74° 20’). About a mile and 
a half to the south of the main huts of 
Laredura village some deposits composed 


- apparently of the same kind of clay as in 


Laredura were seen exposed along a stream 
and lying in the fields near the village of 
Dangarpur (PI. 3, Fig. 5). The beds along 
the bank of stream (marked by arrows in 
Pi. 3, Fig. 5) were found to be rich in fruits 
of Trapa while those in the fields (also marked 
by arrows), (spot 9) which were tilled at the 
time of my visit, contained an abundance 
of badly preserved leaves of the same species 
of Quercus, that was found in abundance at 
Laredura. I was told by the villagers that 
farmers frequently uncover such leaves (the 
villagers call them “nakshas” (?.e., patterns on 
clay) from many fields in this area when they 
till them for sowing maize and Linum crops. 
T visited a few ‘such fields lyme close by 
the one shown in the photograph (PI. 3, Fig. 5), 
but found in the same kind of blackish-grey 
clay as is found at Laredura badly preserved 
leaves not worth collecting. 


(10) De Terra’s locality—Loc. 1 D. WH. de 
Terra collected about 200 specimens of fossils 
from some place in the neighbourhood of 
the village. This collection, which was 
kindly loaned to the author for study by 
Prof. Sahni contains badly preserved leaves. 
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One noteworthy specimen from this material 
was a well preserved, almost complete leaf 
of Hamiltonia suaveolens, which is reported 
only from this locality. The following descrip- 
tion of the — plant-bearing outcrop is taken 
from a letter dated the 16th September 1933 
from Dr. H. de Terra to the late Dr. S. K. 
Mukerji : 


(‘The beds are) due 5 miles of Baramulla, 
one furlong east of Dangarpur village, (lving 
at a) steep cliff at 6,300 ft. above sea level. 
(They are) made up of light-grey clay with 
plant layers, which dipped 30 degrees north 
with east-west strike.’ (The words in brackets 
are added by me). 


(11) and (12) Prof. Sahni’s locality. — 
Several hundred fruits of Zrapa embedded in 
about 50 to 60 big blocks of clay were collected 
by Prof. Sahni from several spots in this 
' region. 


NAGBAL 


(13) Locality Nagbal.—Altitude 6,500 ft. 
(lat. 34° 6’; long. 74° 23’). Quite a few well 
preserved leaves of Quercus, two specimens of 
Ulmus and many fruits of Trapa together with 
some more badly preserved leaves referable 
to other modern specie weres discovered 
from low level beds, which were exposed along 
the right bank of the Ningal Nullah, flowing 
past the village Nagbal at an altitude of about 
6,500 ft. The beds which are at a distance of 
about 8 miles from Laredura, can be reached 
from there by a footpath which, passing 
through Naugam and this place leads to 
Tangmarg. The Nullah has cut its way 
through the fossiliferous beds, which have 
mostly been washed away by its water, 
Touching the water on its right bank a small 
stretch of a stratum is exposed in a 4 to 5 
feet thick vertical section. This place abounds 
m the remains of Trapa fruits and contains 
leaves of terrestrial plants as well. The 
nature of bedding of the clay is apparently 
similar to that found in the Laredura and 
Dangarpur deposits, The clays were very 
wet. 


A few more similar outcrops were found 
along both sides of the Nullah while going 
downstream; these deposits also contained 
badly preserved plant-material, not worth 
collecting. . 
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A few huge mounds of clay were witnessed 
in the vicinity of the village where some 
fragmentary plant-material was obseryed in 
a coarse grained clay. I was told by the 
Nambardar of the village that one Mr. Soni 
had made borings at two places in — 1935, 
I visited those spots and found some pieces 
of lignite and black charred clay on the sur- 
face. A long tree was later shown to me 
by a coolie, who told me that this was unearthed 
by Mr. Soni’s party. Much reliance may 
not be placed on the statements of the 
villagers, who cannot appreciate these things 
more than looking at us, who go about fossil 
hunting, a bit curiously. The huge log lying 
on the surface may be lignite ; as Middlemiss 
(1923) has discovered fields of lignite coal 
occurring at the depth of only a few feet from 
the surface in the Karewa beds at several 
places in this region. 


NINGAL NULLAH 


(14) Locality N.—Ningal Nullah at 9,500 
ft. (lat. 34° 4’; long. 74° 19’). About 5 miles 
on the south of Dangarpur village across 
the high mountain, that borders it on this 
side, there is a wide grassy plain, which is 
in the form of a low terraced mound resembling 
in appearance the famous golf courses of 
Gulmarg. This place can also be reached 
from Gulmarg by a footpath which passes by 
the Dhobie Ghat and leads to the bridge 
at the Ningal Nullah (Pl. 4, Fig. 7), where 
people often go from Gulmarg for one day 
picnics. These grassy meadows lie at a dis- 
tance of only about two furlongs from the 
bridge. 

The fossiliferous beds are covered by a 
green mat of grass, where the shepherds of 
the nearby huts bring their cattle for grazing ; 
the beds are exposed in vertical cliffs at many 
places along the small streams that traverse 
the area and at three spots by the side of the 
main footpath leading to Gulmarg. The 
photograph shown in PI. 4, Fig. 8, which was 
kindly given to me by Dr. Stewart, shows 
the three spots (marked by arrows) from 
where he collected a large number of well 
preserved plant fossils in 1936. This place, 
in addition to furnishing leaves of such 
forest trees as willows, poplars, pears, cherries, 
walnuts, alders, Rhamnus sp. ete. yielded a 
nice leaf fragment of Nelumbo nucifera Gaertn. 
the modern representatives of which grow 
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abundantly in the fresh water lakes of the 
Valley at 5,200 ft. The clay here is thinly 
bedded with very fine and thin layers, which 
are composed of alternating coarse and fine 
‘sediments resembling the ‘“‘varved” clays. 
The beds here are composed of much weathered 
clays, which are of a pale yellow colour. 


(15) Author's locality.—Loc. 2 N. 
hundred feet away from this locality, the 
author found a similar kind of fossil flora 
embedded in “varved” clays lying at almost 
the same elevation. The photograph (Pl. 1, 
Fig. 8) shows the three spots which furnished 
the fossils. 


(16) Locality 1 N.—At a distance of about 
halfa mile from the above mentioned localities 
towards the Gulmarg side anda furlong away 
from the bridge (see Pl. 5, Fig. 7) another 
richly fossiliferous locality was found by the 
author. The colour and texture of the clay 
is exactly of the same kind as in other localities 
on the meadow. The photograph (Pl. 3, 
Fig. 6) shows the beddings of the clay in the 
stratum which yielded fossils. Towards the 
upper part of the photograph there are seen 
inter-bedded with the plant-bearing clays a 
number of boulders, which probably form 
part of a glacial moraine. This place furnished, 
besides other several good specimens of 
leaves and samaras of Acer sp. some well- 
preserved leaf fragments of Aesculus indica 
Colebr., a nice barberry leaf, and a few leaves 
of Inula cappa D. C. 

(17) One more spot (PI. 5, Fig. 10) in the 
meadow lying midway between the localities 
N and Loc. | N was found to contain some 
badly preserved fossil leaves, 


The specimens gathered from these localities 
lying near Ningal Nullah are well-preserved 
leaf impressions ; all the specimens excepting 
a leaf of Pyrus Malus Linn., two leaves of 
Inula, a barberry and a few other small 
leaves, were broken. It is very difficult to 
split out complete leaves because of the 
clay being soft, brittle and thinly bedded. 
The specimens suffered a great 
in transportation and a worthless heap of 
broken pieces was all’ that was left of many 
good specimens on reaching the laboratory. 

It is interesting to note that_in all the locali- 
ties investigated in these thinly bedded 
clays, the leaves of Quercus were conspicuous 
by their absence. With a very few exceptions 
the fossil flora, discovered here is composed 
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of such broad-leaved trees as walnuts, maples, _ 
cherries, a Ww mone and horse chestnuts, 
ete. 


BOTAPATHRI. 


(18) Locality B.—Botapathri at 9,500 ft. 
(lat. 34° 48; long. 74° 19°). Prof. R. 
Sarup of the D. A.V. College, Rawalpindi, 
picked up from a stream bed near the village 
of Botapathri a few blocks of clay which on 
splitting yielded some specimens of Q. glauca 
Thunb. and Q. incana Roxb. I could not 
occasion hence 
nothing more is known about it. 

(19) Prof. Sahni’s locality —Prof. Sahni 
collected from this place several hundred 
specimens of Trapa fruits and some leaves, 
one of which was sufficiently well preserved 


to be specifically determined as Q. ineana 
Roxb. 
The occurrence of oaks and  waternuts 


in this locality is interesting in’ the light 
of the fact that no oaks or waternuts were 
discovered from the other localities in the 
Ningal Nullah. The clay — from this locality 
resembles those from Laredura, Dangarpur 
and Nagbal and the flora resembles that dis- 
covered at Liddarmarg, a locality which 
will presently be described. 


It is likely that a further search in this 
area will bring to light many more fossili- 
ferous localities. 


GOGAJIPATHRI 


(20) Locality 2 G.—Goga)ipathri at 8,800 
ft. (lat. 33° 51’; long. 74° 41’). H. de Terra 
collected here a large number of fossils 
belonging to the same species that are found 
in Dangarpur and Laredura. This material 
excepting a few good leaves, Pyrus lanata 
D. Don., Ulmus campestris Linn. and Rhus 
cotinus Linn., mainly comprises badly preserved 
leaves of the three species of Quercus. 
However, some other species are also represent- 
ed. The clays at this locality are as _ tough 
and dark as those exposed at Dangarpur and 
their bedding too is of the same nature. 


The following brief information about this 
locality is taken from a letter dated New Haven, 
Connecticut, the 16th Sept. 1933 from Dr. 
H. de Terra to the late Dr. 8. K. Mukerji. 
(which Prof, Sahni kindly gave to me), 
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“Locality 2.—Topographic sheet 4319: 
C 2. 14 furlongs north of upper houses of 


Gogajipathri village. Plant layers and yellow 
sandy shales intercalated with grey clay. 


Locality 3 L.—K14/948 and K 14/951. 
Liddarmarg at 10,600 ft. (lat. 33° 48’; long. 
74° 39’). C. S. Middlemiss and H. de Terra 
have made collections from the beds exposed 
in the neighbourhood of the village. 


Both the above collections seem to have 
come from one and the same horizon but 
they have probably been made from different 
spots near each other. The clay here is 
grey-black and well bedded, of the same nature 
and texture as found in Laredura, Dangarpur, 
Nagbal, Botapathri and Gogajipathri, but the 
flora discovered from these localities (except- 
ing Botapathri) is very different in species from 
Liddarmarg flora. The latter beds have 
yielded a large number of leaves of Machilus 
sp., about 70% of leaves of two species of 
oaks, namely, Quercus glauca  Thunb., 
Quercus tncana Roxb., about a dozen leaves 
of Acer oblongum Wall. A. solitary leaf of 
Pittosporum eriocarpum Royle, a couple of 
leaf fragments referred to Ficus Cunia Buch- 
Ham. and a few other leaves, which are not 
found in any other locality excepting 
Botapathri, from where a few leaves of the 
same species of Quercus are recorded. The 
collection of Middlemiss is richer in species 
than that of de Terra. 

(21) Middlemiss’s locality.—K14/951 — and 
K14'948, The following description of the 
Liddarmarg plant beds is taken from a paper 
of Middlemiss (1911, pp. 121-122) published in 


the Records of the Geological Survey — of 
Tndia. 

“They are exposed in two little stream 
beds near the present Gujar (herdsmen) 


encampment of Luddarmarg [this is given 
as Liddarmarg in the text], (lat. 33° 48’; 
long. 74° 39’). The dip is of the usual slightly 
inclined character, and the beds were found 
to contain a flora of well-preserved leaves. 
In the damp state in which they were extracted, 
the leaves had much the same toughness as 
a photographic film, but on exposure to the 
air in a dry climate, they crumbled away. 
Fortunately by wrapping up the specimens 
as they were gathered in| many folds of paper 
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and packing them up on the spot, they were 
eventually able successfully to withstand the 
journey to Calcutta.” 


(22) H. de Terra’s locality—Loc. 3 L. 
The following description of this locality 
is taken from a letter (kindly given to me 
by Prof. Sahni) dated New Haven, Connecticut 
the 16th Sept. 1933 from Dr. H. de Terra 
to Dr. 8. K. Mukerji :— 

“Locality 3. Topographic sheet 43K9: 
A 3. Stream bed 500 ft. west of shepherd’s 
huts of Luddarmarg at 10,500 ft. above sea- 
level. Sandy shales alternating with grey 
flat clay dips 6 degrees north-east.” 


CONDITION OF THE MATERIAL 


Most of the material described in this paper 
consists of leaf-impressions preserved in a 
fine grained grey or at times yellowish clay. 
In addition to leaf-impressions, there are 
quite a few specimens of mummified leaves 
and fruits ; also’ some seeds, cones, bits of 


‘wood and bark occurring in a perfect state 


of preservation form a part of the material. 
Among the leaves the mummified specimens are 
relatively much fewer but fruits of the two 
speceis of Zrapa provide perfect samples of 
plant mummies. Most of the fossil fruits and 
seeds (excepting fruits of Trapa, oak, Cornus, 
Ranunculus and Ivy) are of the winged type, 


e.g., samaras of Acer and Fraxinus, achenial 
fruits of Clematis and winged seeds of 
Coniferales. There are also some achenial 


fruits of Clematis with their persistent hairy 
styles. 


Excepting Prof. Sahni’s collections and 
my own specimens, the rest of the material 
had been coated with one or other kind of 
paint in the field or in laboratory before it 
came into my hands. Various dilutions of 
varnish, Canada balsam, gelatine, “‘duco” 
and rubber solution had been employed 
by different people. Middlemiss did not coat 
the specimens in the field but they were painted 
in the laboratory at Calentta. He writes 
that “there by painting them, at Mr. Blyth’s 
suggestion, with gelatine first and Canada 
balsam varnish afterwards, I was able to 
preserve a large number showing all the 
delicate venation, serrated edges, and in one 
or two instances even the deep red tints of 
the original fallen leaves’? (Middlemiss, 1911, 
p. 122). De Terra and Stewart followed another 
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method ; they applied a thin layer of rubber 
solution to a few, coated some with duco and 
painted the rest with varnish diluted with 
turpentine oil in the field. Quite frequently the 
specimens were first coated with duco and then 
with varnish or gelatine to clear the venation 
obscured by the former. This was done 
partly with an intention to save the specimens 
from spoilage on the way, and partly with a 
view, to save the organic matter of the leaves 
still preserved in the specimens from. being 
peeled off the clay. This treatment proved 
fairly satisfactory for the former purpose, 
and except for a little unavoidable breakage 
in transport the specimens were brought to 
the laboratory in a perfect condition. The 
second aim too was largely fulfilled as the 
organic matter remained sticking to the clay 
and withstood the jolting etc. during transit. 
But these treatments spoiled the specimens 
in other respects. The rubber solution and 


“duco’’ obscured the = venation and many 
good specimens were rendered indeter- 
minable and useless. The varnish proved 


useful in this respect that it cleared the vena- 
tion, but it gave a false colour to the speci- 
mens in some cases and the former gave bad 
results: in photography. Experience has 
shown that some untreated specimens show 
up better in photographs than those which 
have been varnished. But some kind of 
painting is absolutely necessary in some 
specimens to show the venation, which is 
otherwise badly preserved or obscured ; 
cedar wood oil serves the purpose quite well. 
In specimens in which the organic matter 
is too much © shredded and broken for any 
cuticular study, a thin coat of cedar wood 
oil or a colourless varnish would prove very 
advantageous in study as well as in photo- 
graphy and should better be — applied in the 
field just after the specimens are collected. 
Leaving aside ‘‘duco’” and rubber solution, 
which were hopeless in every respect, the 
varnish spoiled those specimens, in’ which 
the organic matter was preserved, as it in- 
volved great difficulties in cuticular prepara- 
tions. Very tiny fragments of the badly 
cracked matter, stuck together by duco, rubber 
solution or varnish ‘when transferred to 
maceration fluid, broke into bits, too small 
for further study. In spite of the most 
careful efforts it was not possible to remove 
these paints from the cuticle, before or after 
the maceration, without greatly damaging 
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the latter. The slightest trace of ‘‘duco” 
or rubber solution left with the cuticle after 
maceration not only obscured — the structure 
of the latter but assumed — false — cellular 
pattern by folding so as to be easily confused 
with the true cellular structure. Worst 
of all, these layers acquired a false colour 
while passing through ammonia and“ the 
former gave it an organic look. In a 
desperate attempt to get ‘rid of them by 
mechanical methods under a binocular 
microscope I broke the cuticle, which was 
already in very small bits, into. still further 
and smaller pieces. Dr. K. Jacob of the 
Geological Survey of India suggested amyl- 
acetate to remove duco from the leaf material. 
This did not succeed on account of two 
reasons, Firstly, because of the heavy 
thick coating the specimen had to be immetsed 
in the amyl- acetate solution for several days 
before any dissolution would start. The 
second difficulty in the way was due to the 
uneven coating. A specimen was dipped 
in amyl-acetate for three days without any 
visible change; the dissolution appeared — to 
start after the fourth day. This happy sign 
made me optimistic, but all hopes were shat- 
tered on the next day, when it was found, to 
my great disappointment, that a few tiny 
bits of the badly cracked cuticle were floating 
in the amyl-acetate solution. These floating 


bits had been peeled off the clay along with 
the “duco” layer. This revealed that the 
real defect lay in the organic matter itself 


too badly cracked and came off 
too small 


which was 
the clay only in tiny bits which are 
for maceration purposes. My efforts with 
the varnished leaves also met with no _ better 
success. Unfortunately some of the good 
specimens were coated with two or more 
paints and to remove them, the help of 
chemist friends was sought, but their efforts, 


too, did not improve matters. 
Big blocks of clay, when unearthed, had 
to ie dried in sun as they were very wet. The 


fossils, when freshly cut, turned black or brown 
on contact with air. The specimens were 
wrapped carefully in many folds of paper 
with plenty of cotton padding. 


Fossils from Laredura, Dangarpur, Gogajji- 
pathri and Liddarmarg are very well pre- 
served. Organic matter is preserved i in a few 
of them while the others are only impressions. 
They occur in a fine- grained tough clay, 
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which splits out irregularly and with  diffi- 
culty. The leaves lie embedded in a_hori- 


zontal plane. Some of the larger leaves are 
fragmentary due to cracks in the clay but 
the smaller leaves split out perfect. The 
Laredura specimens are 50°64 complete leaves. 
Their well preserved nature regarding the small 
details of nervature permits one to say that 
they were probably deposited in quieter 
waters and had not travelled for a long distance 
before reaching the site of deposition. The 
latter probability is also suggested by the 
undamaged state of the leaves, the winged 
fruits and seeds. 


The Ningal Nullah specimens do not have 
any trace of organic matter on them but they 
are very good impressions. The clay at 
these places is very well bedded into thin 
layers. The specimens from these places 
split out fragmentarily due to the soft nature 


of the clay. This material was very greatly 
damaged in transport from the field to the 
laboratory. A thin layer of varnish applied 


on the specimens did a lot of good in clearing 
the venation. 


PREVIOUS WORK 


Since 1864 when the discovery of plant 


and animal fossils was made in the Karewa 
beds by Godwin Austen a long span of — time 
passed before any systematic attempt was 
made to work out the palaeontology of — the 
Karewa clays. Among the few — specimens 
collected by Godwin Austen, some — land 
and fresh water shells, a few bits of fish 


scales, and a number of imperfectly preserved 
plant fossils were recognised (Godwin Austen, 
1864, p. 383 and Middlemiss, 1911, p-121). 
A mention may here be made of another 
small collection of plant-fussils made by 
E. J. Jones of the Geological Survey of India 
in 1885 from Laredura. This material is 
said to contain only a few badly preserved 


fruits of one species of Trapa. But what 
a 


(1) Letter No, 6838/211 (4) dated Caleutta the 2lst June 1940 from the Director, Geological Survey of India, 


Calcutta, to the author. 
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else it does contain is unknown — because on 
my request to the Director of the Survey, for 


a loan of Jones’s collections I was given 
the reply, “I understand from Dr. Jacob 
of this Department that you have already 


studied several well preserved specimens of 
the same species of Trapa in Prof. Sahni’s 
collection. So T presume it will not serve 
any useful purpose to send you this collection”. 
(1). From what is revealed below by my 
revision of Burkill’s identifications ~ of Mid- 
dlemiss’s collection from Liddarmarg it seems 


that a critical examination of the Jones’s 
collection at the Geological Survey, which 
has never been reviewed since 1885, would 
not do any harm. 

So the first important collection, which 
contained — recognisable plant-remains, was 
that of Middlemiss who gathered in 1910 


about 80 pieces of rocks containing more than 
200 fossil leaves and a few fruits from Lid- 
darmarg. Middlemiss (1911, p. 122) made 
a preliminary study of the collections and with 
the help of Mr. I. H. Burkill, who was then 
Reporter on economic products to the Govern- 
ment of India five genera were believed to 
have been identified. The most common 
specimens were leaves of an oak, which were 
specifically determined as Quercus glauca 
Thunb.; a few leaves of Cinnamomum, one 
of which was considered to be  Cinnamomum 
Tamala Nees., two leaves of — Alnus, one 
specimen of Burus sempervirens Linn. and a 
single leaf resembling Jasminum were also 
recognised. 


This collection was later loaned to me for 
study in 1939 and I identified as many as 20 
different genera and 25 species of modern 
plants in this material. As the _ original 
labels bearing the identifications, were made 
available to me with the specimens, it has 
made it possible for me to compare below 
Burkill’s identifications as given by Middle- 
miss with my own in a tabular form :— 


——— 
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- Middlemiss's label with 
the specimens. 


ee 


Quercus 


My determination. 


A few Quercus glauca Thunb. and 
others Quercus incana Roxb. 


Remarks. 


nm a nt a a a a a as i re re pe ne ee a 


29 specimens bearing the number 
K14/948 a 1-—a 29. 


Besides the leaves of Quercus sp. 1 have determined a few more species frem | 
these specimens and they are given below with the Registered Nos. of the 


specimens. 
Quercus sp. Machilus sp. K14/948 a. 7 

* Toddalia aculeata (7) a5 

Murraya sp. (2) 
a Cupule of Quercus sp. » a. 8 
* cer oblongum Wall. a a9 
es Acer oblongum Wall. K14/948 a. 13” 
5 Acer oblongum Wall : a. 14 
3 Desmodium sp. : ” a. 15 
~ Cornus capitata Wall., fruit. 7 a. 16 
es Desmodium sp. »» a. 17 
. Typha sp. ” a. 17 
7a Brachyphyllum sp. a a. 17, a. 17, 
a Pittosporum eriocarpum Royle K14/948 a. 19, 
- Acer oblongum Wall . ” a, 22 
i Acer oblongum Wall. » a, 23. 
- Intsea lanuginosa Nees. ” a. 27 

Phoebe lanceolata Nees. a, 28. 


Quercus glauca Thunb. and 
Quercus incana Roxb. 


rs Quercus incana Roxb. % cL 
” oo ” o> ” a 2 
” ” ” : ” a 3 
- Phoebe lanceolata Nees, He c. 4 

Ficus nemoralis Wall. e 4 


Alnus 
Quercus sp. 


” 
Buxus sempervirens Linn. 


Alnus nepalensis D. Don. 


+ Alnus nepalensis D. Don. 
Buxua Wallichiana Baillon. 


K14/948 (i) 
(i?) 


K14/950 


Quercus glauca Thunb. 


Quercus incana Roxb. 
Litsea lanuginosa Nees. 


Cinnamomum Tamala Nees. 
Cinnamomum Tamala Nees. 
Cinnamomum Tamala Nees, 


Berberis sp. 


Aitsea lanuginosa Nees ; 
Buxus papillosa C. K. Schn. 
Litsea lanuginosa Nees. 

Desmodium taxiflorum D. C. 


Ficus Cunia Buch-Ham. 
Acer ablongum Wall. 
Quercus glauca Thunb, or 
Quercus incana Roxb. 
Acer oblongum Wall, and 


Ki4;951 («) 
K14/951  (éi) 


K14/951 (éii) 
K14/952 


K14/953 (3) 
K14/953 (6) 


K14/953 (7) 


Quercus glauca Thunb. 


Guercus glauce ‘Thunb. 


—— 


It is apparent from my 
given in the above table that 


determinations 
Cinnamomum 


Tamala Nees., Buxus sempervirens Linn. and 
Jasminum do not form components of the 
Middlemiss’s collection and that the Lluis 


and Quercus of Burkill are Alnus nepalensis 
D. Don, and Quereus glauca Thunb. 

De Terra’s collections of the first expedition 
were examined by the late Dr. 8. WK. Mukerji 
who identified several genera including 
Quercus, Salix, Populus,  Buxus, Alnus, 


K14/953 (8). 


Berberis, Rhododendron, Rosa, Lex, (?) Parrotia, 
Vallisnertu,, Cinnamomum, Trapa and 
Charophytes, which were announced by De 


Terra (see De Terra and Wodehouse, 1935, 
p. 1) and later by Sahni (1936, p. 12). My 
intensive studies of the macroscopic remains 
of these collections have revealed that 
the genera Salix, Populus, Buzus, lex, 
Vallisneria and Cinnamomum are not 
represented in this material, however, 


Salix and Populus are identified from collec- 
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tions made later from other places by De 
Terra in 1935, Stewart in 1936 and the author 
in 1939, 1940 and 1941. Fossil leaves of 
Buxus referable to two modern species 
B. Wallichiana and B. papillosa are identi- 
fied from Middlemiss’s collections from 
Liddarmarg. The genera Iler, Cinnamomum 
and Vallisneria, which are not represented 
in any of the collections are therefore 
excluded from the Karewa floras as it will 
be seen that these genera do not occur 


in any collection examined by the author. 
I find from the notes left by Dr. Mukerji 


(kindly given to me by Prof. Sahni) that he 
could only make a very preliminary study 
of the material, so much so that he never 
got time to révise his notes even once before 
his death. 


Wodehouse (see De Terra and Wodehouse, 
1935, p. 5) described the following few genera 


from pollen-grains from the Karewa clays 
sent to him by de Terra. 


Coniferae .. Pinus, Cedrus, Picea, 
Abies. 

Cupressineac Genus not determined. 
Gnetaceae Ephedra. 

Gramineae Genus not determined. 

Salicaccac Salix. 

Betulaceae Betula, Carpinus, 

Corylus, Alnus. 

Juglandaceae Juglans. 

Ulmaceae Ulmus. 

The author has examined winged pollen 
grains of “Conifer genera (Pinus, Abies, 
Cedrus, Picea) together with many different 
kind of unwinged pollens, some of which 


belong to oak, birch, alder, 


willow, gtasses, 
elm, Nelumbo, etc. 


The author's preliminary studies of the 
macroscopic remains of de Terra’s, Stewart’s 
and Prof. Sahni’s collections in 1938 
revealed a rich fossil flora of 90 species dis- 
tributed in 50 genera (Puri, 1939, pp. 127-128). 


A preliminary list of the plants identified 
by me early in 1938 and photographs of 
about a dozen species (Puri, 1941, p. 8) 
which IT had prepared at Lucknow have 
appeared (but under Dr. Stewart’s name) 
in de Terra and  Paterson’s Memoir “Studies 
on the Ice Age in India and — Associated 
Human Cultures” (1939, pp. 118-119 and 
plates LIT and LEV). Dr.. Stewart’s had 
sent to de Terra my list of species and a 
few of my photographs to show that work 
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on de Terra’s material was in progress. 
Below is given the complete list of plants :— 


Woody Plants. 


Ranunculaceae : 


Clematis montana Buch-Ham., winged fruit. 
Berberidaceae : a 
Berberis ceratophylla G. Don., leaves. 
Aceraceae : 
Acer Caesium Wall. ex Brandis, samara and 
leaf fragment. 
Acer pentapomicum Stewart ?, leaf fragment. 
Hippocastanaceae : 
Aesculus indica Colebr., parts 
Sabiaceae : 
Meliosma pungens Walp. ? ? 
Papilionaceae : ; 
Indigofera hebepetala Benth. ? leaflets. 
Rhamnaceae : 
Rhamnus pupurea Edgew. ? , leaf fragments. 
Rosaceae : 
Prunus jacquemontit Hook. vel. aff., leaves. 
Prunus cornula Wall, leaf fragments. 
Prunus cerasifera Ehr. vel aff., leaves. 
Spireae canescens D. Don?, leaves. 
Rosa webbiana Wall, leaves, very small, 
~~ appr. R. beggeriana Schrank. 
Rosa macrophylla Lindl., leaflets. 
Pyrus communis L. vel aff., leaf. 
Pyrus foliolosa Wall. vel aff., leaflets. 
Pyrus aucuparia Gaertn. vel aff., leaflets. 
Pyrus pashia “Buch-Ham. ¢ leaves. 
Cotoneaster microphylla Wall., leaves. 
Cotoneaster nummularia Fisch. et Meyer, 
leaves. ‘ 
Cotoneaster bacillaris 
Araliaceae : 
Hedera Helix L., fruit. 
Cornaceae : 
Cornus macrophylla Wall. ? leaf fragments. 
Caprifoliaceae : 
Viburnum stellulatum Wall. vel aff., leaf. 
Oleaceae : 
Frazinus ercelstor L., winged fruits, 
Cupuliferac : , 
Alnus nitida Endl, leaves and fruit. 
Alnus sp., fruity, smaller. 
Carpinus ¢ leaves. . 
Betula utilis D. Don., fruit and leaves. 
Betula sp., leaves. 
Quercus incana Roxb., many specimens 
(leaves). . 
Quercus semecarpifolia Smith, many leaves, 
Quercus Ilex L., many leaves. 


of leaves. 


Wall., leaves. 
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Quercus dilatata Lindl., many leaves. 
Quercus glauca Thunb., leaves. 
Castanopsis ? leaf fragments. 
Juglandaceae : 
Juglans regia L., two leaflets. 
Ulmaceae : 
Thnus Wallichiana Planch., leaves. 
Ulmus parvifolia Jacq., leaves. 
Salicaceae : 
Salix Wallichiana Anders., leaves. 
Salix denticulata Anders., leaves. 
Saliz, two or three unidentified sp. 
Populus alba L. ? , leaf fragment. 
Populus nigra L., vel aff., leaves, 
Populus ciliata Wall. ?, leaf fragments. 
Coniferae : . . 
Pinus excelsa Wall., fragments of needles. 
Abies Webbiana Lindl., winged seeds. 
Picea Smithiana Boiss., winged seeds. 
Juniperus, leaf and crushed fruit ? 
Taxus ? leaf. 


Herbaceous plants. 


Nymphaeaceae : 
Nelumbium speciosum Willd., leaf fragment. 
Hydrocaryaceae : 
Trapa natans L.., fruits. 
Typhaceae : 
Typha ?, picces of leaves. 


Ferns. 


Adiantum pinnule; differs from 


found now in Kashmir. 


anything 


Dryopteris, near filix-mas (L) Schot, pinnules. 
Selaginella ? 

The preliminary results of my — studies on 
the earlier collections of de Terra, and on a 
part of Dr. Stewart’s material, were published 
in Proce. Ind. Sci. Congress, Lahore, 1939, 
p. 127 and Jbid., Madras, 1940, pp. 146-147. 

Later in 1940, when a detailed investigation 
_ of the entire material was carried on by the 

author at Lucknow, the results of this study 
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were published annually in the form of very 
brief notes in “Palaeobotany in India” (Puri, 
1940a, 1941, pp. 7-8; 1942, pp. 222-224 and 
1943, p. 182). In addition to these the author 
published (1943, pp. 125-131) a full paper 
recording the occurrence of Woodfordia fruticosa 
from the Karewas of Kashmir and _ offered 
some remarks on changes of altitude and 
climate during the Pleistocene. 


Two more papers were communicated to the 
joint meeting of the Indian Academy — of 
Sciences and National Academy of Sciences 
held at Hyderabad in December 1943. The 
first paper (1943, p. 23) dealt with the descrip- 
tion of some leaves of Lilsea lanuginosa, which 
had been previously (incorrectly) identified 
by Burkill (See Middlemiss, 1911, p. 121 
as Cinnamomum Tamala. The second (1943, 
p- 24) inciuded descriptions of a few — fossil 
leaves belonging to 9 species of the Salicaceae 
from Ningal Nullah and Laredura. Two more 
papers, one recording the occurrence of Nelwmnbo 
nucifera at Ningal Nullah and another des- 
eribing some fossil leaves and female cones of 
the Betulaceae from the Karewas are recorded 
very briefly in “‘Palaeobotany in India” V.* 


The Karewa flora is now known to comprise 
at least 122 species belonging to 62 genera 
and 34 families of angiosperms and 6 species 
belonging to 5 genera of gymnosperms, besides 
some ferns (Puri, 1942, p. 223). 


Out of the 36 genera and 57 species listed in 
de Terra’s memoir I would exclude 10 genera and 
13 species which I believe to be not represented 
at all in the Karewa floras, for in spite of 
detaiked studies of this material and later 
collections I have failed to recognise them. 
The species thus excluded are the following :— 


—_ 


Clematis montana Buch-Ham. 
2. Meliosma pungens Walp. 

3. Prunus Jacquemontit Hook. 
4, Prunus cornuta Wall. 

5. Prunus cerastfera Ehr. 

*6. Spiraea canescens D. Don. 

7. Pyrus foliolosa Wall. 

8. Pyrus aucuparia Gaertn. 

9. Castanopsis. 

10. Populus alba L. 

11. Adiantum pinnule. 

12. Dryopteris near filix-mas (L.) Schott. 
13. Selaginella. 


*Several papers listed in the Bibliography have since been published by the author. 
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In addition to studies on the macrofloras 
of the Karewa beds, the microfloras have 
also been studied by another American woeker 
Mr. Paul 8. Conger, of the Carnegie Institu- 
tion of Washington (see De Terra and Paterson, 
1939, pp. 120-122). Conger has identified 
a large number of diatoms from the Karewa 
clays” sent to him by De Terra. A list of the 
species 1s given helow -— 


Sample K 30. Kashmir (Narewa), India. 
Fresh-water clay belonging to Lower Karewa 


beds (first interglacial). Much Jime. Diatoms 

present, but all badly broken. 
Amphora avalis var. lybica (hr) Cl 5 
Cymatopleura elliptica W. Sm ae 
Cymbella ehrenbergr Itz = (* 
Cymbellu lanceolata (Khv.) Vi I... C 
Kpithema argus Wtz - C 
Kpithemia zebra (Khe.) Wz 2 
Naweula ambrqua Khe. (eradicular form) s 
Navicila amphirhynchous Whe. Ss 
Naviculee cuspidata Ktz iss 8 
Navicula viridis (Nitzsch) Ktz ee 
Rhopaladia gibba (uhy.) O. Mill 2. F 
Stauroneis phoenicenteron Ehr ve VO 
Synedra ulna (Nitzsch) Whe ee Ss 


(Cymbella ehrenbergu and the Epithemias 
dominate this sample). 

Sample. Handawor (Lower Karewa hecls). 
India. Fresh-water. Very soft | dark-grey 
shale, peaty, containing numerous very munute 
snail shells. Much time. Many and a great 
variety of diatoms. 


Amphipleura pellucida WKtz at eS 
Amphora ovalis Ktz Ir 
Amphora ovalis Ktz. var. lybrea (Ehr. ) 
Cl ia F 
Amphora ovalis ee pedronlus Ktz s 
Cocconeis placentula Ehr. sh 
(and varicties) ae VC 
Cyclotella comta (Rbv.) Ktz . ¥C 
Cymatopleura elliptica W. Sm ce NC 
Cymatopleura solea (Breb.) W. Smo .. VCO 
fymbella cesatizd, (Rabh.) ran a 
Cymbella cistula (Hemp.) Kirehn  .. 5 
Cymbella echrenbergri Wtz ay EE 
Cymbella lanceolata (Whr.) Ve Wa 6. OB 
Cymbella prostrata (Berk.) Cl mar 
Cymbella burgida (Greg.) C1 sgh? Son 
Cymbella ventricosa Ktz ee 
Hpithemia argus Wtz . VO 
Epithemia sorex Ktz a C 
Epithemia turgida (Mhr.) Ktz ae (i 
Epithemia zebra (Plir.) KRtz ae ~ « 


Lpithemia cebra (Mhr.) Kta. var porcellus 


(Kty.) Grune, : es C 
Fraqgiaria capucina Desni ey, iy 
Fragdaria constritens (Khr.) Grin... s 
Gamphonema captatin Whe pm, OS 
Com phonena constrictum Whe ot KF 
fomphonema gemindtin Ag. var. hybrade 

Grun oe 
Gomphonema intricatum WKtz. i (! 
from phonenut lanceolata Why. ms a 
Naviewa amphishaena Bory poe 
Mavieda buelliformis Gran ee 
NVavienla borealis Why nee AS 
Neateula (Prrnilaria) brebissoniy Ktz. D 
Navicula cuspidala Wz, wi iD 
Vaeteula (Nelda) iridis Khe eS 
Vavioula (Neidfim) boclows Menhe. eM 
Narvicula Mimosa Ktz SS 
Navieula mayor Grun. Var bs I" 
Navienla oblonga Wz. se de 
Nacetroulie polygramma eli, a Ne 
Navienla radiosa Wz. nee el 
Naniola erridis (Nitzsch) Ktz. a r 


Nileschia aigustaia (WW. Sm.) Grin... OF 


Niteschia hongariea Gran a C 
Nitzsehia palea (Ktz.) W. Sm. re S 
Nitzsehin sigqmoidea (she. ) We Sm .. C 
Pleuvosigma attenuation Ktz, 2 US 
Pleuarosiqina kittzrngey Grin .. VS 
Rhoicosphenia eurvata (Uxtz.) Gran .. VO 
Rhopalodia gibba (Ehy.) O. Mull - (' 
Rhopalodia gibba (Bl. O. mull. var. 

veulricosa (he) Gran, . VA 
Sfauroners anceps Why, - s 
Staureneis phoentcenteron VWhr. - Ss 
Stephanodiscus astraca (hy) Grune... VS 
Surirvella bifrons Kt, ab UNE 
Synedra capitata Khir sph s 
Synedra gailloni’ (Bory) Khr ae 8 
Synedra obtusa W. Sin = S 
Synedra pilchella Wz. VO 
Synedra ulna (Nitzsch) Wehr. af s 
Synedra alia (Nitzseh) hr. var. 

danced (Ntz.) Grin 5% 8 
Sruadedra vitrea Kz. ae Cae 


Sample K1I7 Kashmir (Karewa), India. 
Medium hard, dark-grey shale. 
snail shells. Much lime. 
many broken. 


Many minute 
Diatoms abundant, 


Coceone:s placentula hy. - 
Cymatopleara solea (Breb.) Wo Sm... 
Cymbella ehrenbergr Wz. 

Cymbella. lanceolata: (hy) Ve A, 
Cymbella ventricosa Whe. oF 
Epithemia argus Wz, ih 
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Epithemia zebra (Ehr.) Ktz, F 
Gomphonema intricatum Ktz. gs s 
Navicula viridis (Nitzsch) Ktz. ae) 
Stauroneis phoenicenteron Khr. ~ s 


In addition to these Prof. M. O. P. Iyengar 
and Mr. Subrahmanyan (1943, pp. 225-237) 
have described 17 forms of diatoms representing 
ten genera, thirteen species, two varieties, 
one new variety and one new form from a 
piece of shale collected from Gulmarg (alt. 
9,000 ft.) by Mr. Gautam Kohli, who present- 
ed it to Prof. B. Sahni. List of the species is 
given below :— 

Pure Fresh-water forms. 
Melosira distans (Ehrenb.) Kiitz. 
Fragilaria construens (Ehrenb.) Gran. 
Eunotia robusta Ralfs. 


Eunotia valida Hust. 

Caloneis Schumanniana (Grun.) CL, var. 
biconstricta Grun. f. brevistriata f. nov. 

Stauronets phoenicenteron Ehrenb. 

Pinnularia gibba Ehrenb. 

Pinnularia viridis (Nitasch.) Ehrenb. 

Cymbella parva (W. Sm.) C1. 

Cymbella aspera (Khrenb.) C1. 
Fresh—and brackish-water forms. 
Cocconers placentula Khrenb. var. euglypta 

(shrenb.) C1. 
Epithemia zebra (Khrenb.) Kiitz. 
Epthemia Sorex Kiitz. var. gracilis Tust. 
Fresh-water, brackish-water and 
marine forms. 
Cyclotella Meneghiniana Kutz. 


(fo be continued.) 


SILVICULTURE OF TEN SPECIES OF. BAMBOO SUITABLE FOR PAPER 
MANUFACTURE 


By JaqapaMBa Prasap, SILVIcULTURIST, f. R. I., Denra Dun 


S/01, 02, 101, 102, 21, 23, 3, and 633/In., G-1146 and 92/In.-General description, 
distribution, habitat, growth, development, artificial cultivation, methods of felling, 
extraction, particulars of flowering, seeding and their effect on supplies of ten Indian 
bamboos, suitable for paper manufacture are given in the fullest possible details. 


These notes on ten species of bamboo are 
put forth to assist in undertaking the planting 
and management of bamboos (oi the paper 
industry. 


J.—DENDROCALAMUS STRICTUS, 
NEES 


(i) General Description. 

Dendrocalamus strictus 1s the best known 
commonest, gregarious, most widely distributed 
and the hardiest of all Indian bamboos, 
deciduous, middle-sized, densely tufted, and 
with strong thick-walled or solid culms varying 
in size according to loeality. 


(i) Distribution and habitat. 


It is found in deciduous forests and dry 
and moderately dry regions all over India and 
Burma, except in northern and eastern Bengal 
and Assam. It is found typically on hilly 
country ascending to 3,500 feet. It is absent 
from Ceylon. Southwards it is said to extend 
to Singapore and Java. In the valleys of Burma 
and South India, it reaches a large size with 
hollow culms, longer leaves and culm sheaths ; 
but in the dry Deccan hills and in the Siwaliks, 


it is smalll and has nearly solid culms, small 
leaves and sheaths. 
(vi) Growth and development of culms and 


clumps and artificial regeneration of the spectes. 

The culms are variable in size according to 
climate, 20 to 50 feet high, 1 to 3 inches 
in diameter, glaucous-green when -young, nodes 
somewhat swollen and in open _ situations 
bearing leafy, often deflexed branches, even 
from the base, lower nodes often rooting ; 
internodes short 12 to 18 inches long ; upper 
branches curved, drooping; walls — thick. 
Culm sheaths variable, lower ones shorter, 
3 to 12 inches long, covered on the back with 
golden brown stiff hairs, sometimes glabrous 
in drv_ localities. 

The seed of Dendrocalamus strictus is similar 
in form to and about half the size of unhusked 
wheat. Seeds weigh 800 to 1,560 to the 
ounce, with a germinative capacity of 25 to 
80%. 

For direct sowing the soil should be dug up 
to a depth of about 4 to 6 inches (deeper on 
poor soils), in patches (spacing 10 to 15 feet 
square). One pound of seed will suffice for 
one acre. 
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For transplanting, pits 9 to 12 inches deep 
with a diameter of 6 to 9 inches (spaced 10 to 
15 feet square) may be prepared beforehand. 
Seeds should be sown in nursery beds in drills 
9 inches apart and lightly covered. A nursery 
hed 35’ x 5’ will need about half to one 
pound of seeds and yield about 4000 plants. 
Transplanting can be done when the seedlings 
are 6 inches to 18 inches high, in about 1 or 
2 months, plants being dug up from the 
nursery with as much earth as will adhere to 
them. 


Rhizome planting is, however, superior to 
transplanting or direct sowing. Planting 
separated rhizomes is a better method than 
planting multiple ones, as the latter give two 
or more separated rhizomes, and — survival 
percentages are generally in favour of the 
separated rhizomes. 


(?v) 

Fellings are done on cycles of 2 to 4 years. 
New culms are not felled and a certain number 
of older culms are also retained. The height 
of cutting is also regulated. The best felling 
cycle is perhaps one of three years, if all culms 
of the year are retained, together with about 
8 mature culms per clump. Where intensive 
working can be closely supervised as in East 
Punjab a cycle of two years is justifiable. 

Shoots from clear-felled and burnt clumps 
are known to have produced solid culms in 
the first as well as in the second year. The 
latter were stronger and more suitable to meet 
the Ordnance requirements. 


Methods of felling and extraction. 


(v). Particulars about flowering and the 
effect of flowering on supplies. 
Dendrocalamus strictus flowers irregularly, 


that is, a few culms in a clump here and there 
or afew clumps in one locality come into 
flowering, while at times it flowers gregariously 
over large areas. The flowering cycle is more 
or less constant in one locality, but differs 
from that of the others. Thus for Burma it 
may be taken as 25 years, for the Central 
Provinces as 21 years, for Madras as 28 years 
and for the United Provinces as 38 years, on 
the average. 


Flowered bamboos are quite suitable for 
making paper pulp even when they are cut a 
year or two after seed fall. Experiments at the 
forest research institute, Dehra Dun, showed that 
bamboo which had flowered 4 years previously, 
was quite good for paper pulp, and eveu 
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gave a better yield of paper per ton. The 
quality of paper was as good, as that from 
living clums, although comparatively longer 
digestion was necessary, though the total 


quantity of culms used for digestion was the 
same. 


IL—Denpbrocatamus Hamittonu NERS 


AND ARN 
(t) General description. 

A large tufted bamboo, with cspitose stems, 
sometimes growing tall and erect, but more 
often sending ont its stems at an angle or 
curved downwards. It forms, impenctrable 
thickets; the inner stems of a clump are often 
upright and clear of branches, somewhat 
resembling  Dendrocalamus  giganteus. The 
species is very easily identified by its panicles of 
bright purple-red flowers; and when out of 
flower the grey stems, long nearly glabrous 
stem sheaths and straggling habit cause it 
to be easily recognised. The long hairy points 
to the anthers are also remarkable. 


(it) Distribution and habitat. 


It as found in_ the central and eastern 
Himalaya from Simla eastward up to 3000 feet, 
in Assam, Garo, Naga and Khasia hills and 
Sylhet and Katha, Bhamo and Ruby mines 
in Upper Burma, Lower Burma and Garhwal 
to 4,000 feet. In Burma it occurs in moist 
places along streams and in valleys often bend- 
ing over and forming dense thickets. 


(22%) Growth and development of culms and 
clumps and artificial cullivation of the species, 


Culms attain sometimes a length of 80 feet, 
are white-pubescent when young, soft and 
thin-walled, mostly overhanging and _ often 
horizontal, branching, the — branches often 
single and as long as the main stem. Inter- 
nodes 12 to 20 aes long, 4 to 5 inches in 
diameter, walls 4 to } inch in thickness. Culm 
sheaths stiff, persistent, often as long as in- 
ternode, convexly truncate at top, blade ovate- 
lanceolate, up to 12 inches long. The branches 
on the lower portion of the stem are 
usually seated on woody knobs as large as a 
fist, and at these nodes, when the branches 
have not or have only limpérfectly developed, 
are large very conspicuous swellings (arrested 
or half developed buds), covered with brown 
shining undeveloped sheaths. These buds 
are above the lower oblique node ring (scar of 
the fallen culm sheath) and below the upper 
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ring, on which often abortive rootlets appear; 
their shape is Jenticular and they often extend 


over half the circumference of the calm. The 
Burmese name (Wabomyetsangye)  mdicates 
.the resemblanee of this swelling to the eve. 


18 frequently cultivated in the 
region, for example 
valleys. Culti- 
slricdus, 


The species 
western sub-Himalayan — reg 
at Dehra Dun and in other 
‘vation is similar to that of 7). 


(4) Methods of felllig and extraction. 


ellings are done on a cyele of four year 
The ries for cutting are +— 

(1) Only culms three years old and over 
are to be eut from a chimp and 
twice as many old culms as there 
are new shoots in the clump should 
be left. The clums. selected for 
retention should be in full) vigour 
of growth and not overmature. A 
third year’s culm is) recognisable 
hy absence of sheath and the white 

: mealy powder on the stem. 

(4) Cutting should be done, as far as 
possible not more than two nodes 
above the rhizome, and just above 
a node, @e., not more than a foot 
from the rhizome. 

(3) The outer calins heing almost always 
voung, cutting should be done 
from inside the clump, as. ‘far 
practicable, 

For extraction it is possible to float 
hamboos down a river if one is available. 


the 


(vw) Partieulars about flowering and seeding and 
the effect of flowering on supplies, 


The bamboo flowers sporadically and also 
vregariously. Supplies ave bound to be affected 
in the case of eregarious flowering and there- 
fore the best method is to tackle the flowered 
areas, stopping work in the unilowered ones till 
the fomer is fully exploited. 


TH.—Denprocatramus Lonatsparnus, Kurz. 


(1) General description of the species. 

A targe tufted bamboo with leaves borne 
only on the upper branches. A) handsome 
species at once recognised by its lone fravile 
vapery sheaths and by the. large panicles of 
small flower heads and bhint spikelets.  1t 
comes nearest to D. faailons’s) in its general 
characters, but is easily recognised from it, 
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[March, 


(1) Distribution and habitat, 
Eastern Bengal (Sylhet, 
Burma (Arakan) along streams and 
moister parts of the upper mixed forest, on 
moist fertile loam. Also found in) Peeu, 
Marthan and Tenasserim. 
(i) Growth andderelopment of culms and clamps 
and artificial cultivation of the species. 
Culms 60 feet, glaucous or nearly white when 
young, lower half naked, often with a ring of 
rootlets at the nodes, internodes 18 to 30 inches 


Chittagong) and 
In the 


long, 3 to 5 inches in diameter, walls 2 inch 
thick, node line horizontal, undolate, hardly 
thickened. Culm-sheaths densely clothed on 


outside with dark (almost black) stinging 

thin fragile, but long persistent, If to 36 

overlapping the internodes » blade 

early deetduous, a little 
ligne a broad band of 
hairs, 


the 
hata. 
inches long, 
recurved, narrow, 
shorter than sheath, 
closely packed long 
Seeds weigh 3200 to 5400 CFR. 7.) and 23 
(Madras) to the ounce and may be collected 


March or April. Ino air-tight tins seeds keep 
good up to 3 months and then rapidly 


_ deteriorate. 


Seeds may be sown in boxes and beds, under 


cover, They germinate in 8 to 15 days. 
When 6 inches high the seedlings may be 


pricked out into beds and as soon as they are 
4 to 5 feet high may beftransplanted inte Ee 
feet cube pits spaced 20 feet apart. Madras 
reports 50%) survivals in the sixth year of 
planting one year old rhizomes with a mean 
height of about 60 fect. Damage from porcu- 


pines is a liability. 


This species can 
burying fresh culms horizontally, 
are sent up fro each node. This bamboo 
be planted in ravines up to 4,000 feet. Tt 
also grow in poor stony soil. 


(rv) Methods of felling and ertraction. 


The usual selection method will he applicable 
years. 


be propagated — by 
when shoots 
ean 
can 


alse 


on a cycle of 3 
(@@) Particulars about flowering and sepileng ceil 
the effect af flowering on supplies. 
Dendrocalamus longixpathus is often found 
gy sporadically. Gregarious flowering 
has also been reported beth from Chittagone 
hill tracts and Burma. 
The clumps die after flowering and it will he 
IQ) years) before the 
produce eXplottable culms, 


flowering 


young erep can 
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The best solution Hes in stopping exploitation 
in unflowered areas tll the flowered areas are 
fully exploited, 

BAMBUSA ARUNDINACEA, WILLD, 
G) General description of the species, 

A large, graceful, very densely tufted. thorny 
bamboo, with bright green, fairly thick-walled 
enlms, which produce quantities of thorny 
branchlets, interlacing into a denge mass and 
rendering the culms difficult to extract: from 
the clump. 

(72) 

Bambusa arundinacea is found throughout 
the greater part of India. Burma and Ceylon, 
excepting the Himalayan and sub- Himalayan 
tract and the valleys of the Ganges and the 
Indus. [t is scarce in the Central Provinces, 
hut eceurs In Guzerat. It is very common 
in Orissa, In both its small and large varicties, 
in the Cirears and Karnatice. It is abundant 
in the forests of the west coast from north 
Kanara southwards, particularly on flat ground 
near zivers and streams. In Burma it is 
common in parts of Pegu and Martban, in the 
Moulmetn neighbourhood and in the Salween 
and Thaungyin drainages, often along the 
banks of rivers. It is somewhat scarce in lower 
Assam, eastern Bengal and Chittagong. 


Distribution and habitat. 


Tt is probably found in its largest size and 
finest condition in the hills of the Cirears, 
especially about the Godavari, on the Jull ranges 
of the eastern and southern scarps of the Mysore 
plateau, and in the Nilgiris, ascending to 3,000 
feet and occasionally higher. The finest: 
clumps are those in the Rumpa country north 
of the river Godavari. 


ery Mrauth of culms did 
clumps and artificial cultivation of the species. 


nd development 


The culms are variable in leneth, but in 
layge specimens attain a height of 80 to LOO 
feet or more and a diameter of six or seven 
inches, forming siice clumps of large size. The 
culms are ene soft-wooded, thoweli stout. 
and have cavities In diameter nearly one-third 
of that of the culm. The culms are branchect 


from. the base, the lower joints etving out 
horizontal shoots anmed at the nodes with 


two to three recurved spines and with few 
leaves ; internodes variable in leneth, 12 to 18 
inches long, often faintly angular and in smaller 
culms flattened on one ie walls thick, one 
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to two Inches, Culm sheaths  cortaceous, 
orange yellow when voung often striped with 
ereen and even red, variable in shape and size, 
but running up to 12 to 15 inches in leneth, 
and 9 to 12 inches in breadth, striate, some- 
what rounded at the top and plaited on the 
edges, thickly ciliate with golden hairs, when 

young, otherwise glabrous. 


Bambusa arundinacea is very largely cnltivat- 
ed everywhere, as in Dehra Dun ail in places 
at the foot of the Punjab Himalaya. —[t occurs 
in ravines near water in the sub- Himalayan 
tract of Kumaon, where it has been introduced, 
Seeds vary from 2,080 to 2,900 to the ounce, 
with a germinative capacity of 38°5 (Madras), 
February to April are the months for the col- 
lection of its seed. Direct sowing of seeds at 
site is net recommended. Seedlings can be 
raised in the nursery for transplanting. Tenta- 
tive conclusions drawn from experiments done 
in Madras, however, indicate that for the arti- 
ficlal regeneration of this species, if is better 
to plant one or two years old rhizomes rather, 
than.Sow or transplant from the nursery, NI 


2 
Ay direct sowing has ‘to be done, it is best to 
soak the seed for 48 hours in cold water before 


sowing. This results mm much quicker ger- 
nunation and hence less damage by rodents. 


Tu the selection of the site for planting this 
bamboo, areas liable to inundation and those 
with sandy soll should be avoided, 


This bamboo can also be tegenerated by 
planting offsets. The. offsets are made from 
the south-west monsoon culms of the previous 
year. They must have a bushy bunch of roots 
and a good rhizome. They are cut three feet 
long and are planted in pits 12 feet deep, usually 


two nodes ate buried. Mature culms ace 
ready about the fifth year, The offsets will 
not stand a drought after’ plantine unless 


watered : and unless they are made from young 
clumps they are lable to flower and die at an 
early age. 


(ir) 


Clear-felling or half clear-felling clumps is 
detvimental te the health of the champs, which 
either dic or take many years to recover their 
vigour, Selection fellings by which alder 
culms are thinned out is the only practical 
method of management. However, from 
results of clear-fellings, clumps were found to 
have grown up to normal size after seven years 


Methods of felling and extraction. 
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and a felling cycle of ten years on the clear- 
felling system was proposed for adoption in 
Angul (Orissa). 


The felling cycle adopted for selection fellings 
is 3 or 4 years. There may be slight varia- 
tions, but the main felling rules usually sti- 
pulate :—~ 


\(A) that the shoots will not be cut higher 
than one foot from ground level; 


(2) that no culms younger than 18 months 
“old will be cut; 


(3) that a minimum number (ten or 
eight) of old culms per clump will 
be left ; 


(4) that no exterior shoots will be cut; 
and 


(5) that all dead bamboos will be cut. 


Bamboos are cut and carted to rail-head 
or river. Green bamboos lose about 40 per cent 
of their weight until they reach a constant 
‘and so 12 tons of green freshly cut bamboos 
“represent one ton of air-dry material. 


(v) Particulars about flowering and seeding 
and the effect of flowering on supplies. 

The species occasionally flowers sporadically, 
but is one characterised by marked gregarious- 
ness in flowering. According to BRANDIS 
the flowering cycle is 30-32 years. 


The clumps die down after flowering, but 
reproduction from seeds is abundant. The 
period a seedling requires to form a clump 
of full-sized stems is between 8 and 12 years. 
When gregarious flowering takes place the 
usual procedure is to stop extraction from non- 
flowering areas till the whole of the flowered 
out bamboos are exploited. 


V.—Bamsusa PoLtymorrHa, Munro 


(1) General description of the species. 

A large handsome, tufted bamboo, ever- 
green, sometimes leaf-shedding in dry seasons. 
(22) 

It is found in eastern Bengal and in Burma. 
It is a common species in the upper mixed 
forests of the Pegu Yoma, abundant above 
500 feet and rare in Martban, often associated 
with teak, extending north-westwards into 
Sylhet. 

It flourishes best and reaches its largest 
dimensions on the lower slopes and well-drained 


Distribution and habitat. 
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valleys of the Pegu Yoma, on deep moist fertile 
loam. It is not found in the driest part of the 
range. On deep, rich, well-drained soil it is 
gregarious to a marked degree. 


(vi) Growth and development of culms and 
clumps and artificial cultivation of the species. 


Bambusa polymorpha has dense clumps. 
Culms clean and 50 to 90 feet high, 3 to 6 
inches in diameter, grey to greyish-green white- 
scurfy when voung, nodes thickened, lower ones 
fibrous-rooted ; internodes 15 inches to twa 
feet long; naked below, much branched, above 
and curving outwards. Culm sheaths with 
large auricles are thick, 6 to 7 inches long and 
12 to 14 inches broad, covered on the back 
with densely and closely appressed white 
pubescence, sub-attenuate upwards and curved- 
ly truncate at about 5 to 6 inches in breadth. 


The culms have moderately thick walls and 
large cavities. 


The species does well on well-drained sites. 
Seeds are collected in March. They weigh 
750 (F. R. I.) to 1396 (Madras) to the ounce, 
with a germinative capacity of 40%. Seed- 
lings are raised in nurseries and planted out. 
Madras reports survival percent as 49 
to 92, with an average height of 47’ and over 
30’ at the end of the seventh growing season, 
where Bambusa polymorpha was raised by 
planting two-year old rhizomes. 


Plantations are expected to repay the cost 
of formation in about eight years. According 
to BRANDIS Bambusa polymorpha that had 
flowered in the Pegu Yoma hills in 1859 had 
grown up into a forest similar to that before 
flowering in 1868; the tufts were, however, 
very small, that is they had not then as many 
stems as formerly. 

(iv) Methods of felling and extraction. 

Selection fellings on the lines of those indicat- 
ed under Bambusa arundinacea on a cycle of 
three years may be done. In fact such fell- 
ings in the present state of our knowledge are the 
only safe methods of dealing with tufted 
bamboos. 


(v) Particulars about flowering and seeding and 
the effect of flowering on supplies. 


The species flowers at long intervals and the 


flowering is remarkably gregarious. The 
estimated life cycle is 60 years. Sporadic 


flowering has also been reported. 
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Supplies of a district at the most can be 
affected due to gregarious flowering, but rarely 
if ever will the treatment of stopping extraction 
from unflowered areas till the produce! of the 
flowered out areas is dealt with cause serious 
dislocation, 


VI.—Bambusa tulda, Roxb. 


(te) General description of the species. 


A caespitose, evergreen or deciduous, 
gregarious, arboreous bamboo, branching 


freely from nearly all the nodes, the branches 
from the lower nodes 
leafless and more or less horizontal. 


(ti) Distribution and habitat. 


A native of Assam, Bengal, northern 
Cirears, Chittagong and Burma. In Burma 
it is frequent on flat alluvial land along 
streams in the mixed deciduous forests and 
along the banks of the dry watercourses. 

(it?) 


Growth and development of culms and 


artificial cultivation of the species. 


The culms are green or glaucous when young, 
grey-green, when older, sometimes streaked 
with yellow, 20 to 30 feet high; internodes 
1 to 2 feet Jong, 2 to 4 inches in diameter, 
walls 0.3. to 0.5 inches. Culm sheaths 6 to 9 
inches long and 6 to 10 inches broad at the 
base, polished within, blade _ triangular, 
cuspidate, slightly hairy within, base decurrent 
into large rounded long-fringed auricles or into 
a wavy band along the upper edge of sheath. 


There are 455 (Madras) to 1000 (Bengal) 
seeds to the ounce, with a germinative capacity 
of 39%. Seeds may be collected and sown in 
the nursery in May and seedlings transplanted 
when about 12 inches high in July. Rhizomes 
18 inches to 24 inches long including the stem 
with one or more buds and roots can also be 
planted in prepared pits and it is easier to re- 
generate by planting rhizomes than by sowing 
seeds. 


Bambusa tilda has aerial roots on the first 
nine or ten nodes and a practical method of 
propagating the species is by lavering 
culms known to be about 3. years old, 
complete with branches. The lowest nodes 
strike roots almost immediately and about 
66% of the nodes throw out roots within two 
months of setting. About 23 plants can on 
the average be obtained from a single stem. 
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(2v) 

Felling rules on a cycle of four years require 
that 


(1) no culms less than a year old 
be cut; 


Methods of felling and extraction. 


(2) no shoot be cut at more than one 
foot above the root, except where 
the congestion of the clumps 
renders this impossible ; 


(3) a minimum of six mature culms be 
left in each clump ; 

(4) removal of culms with rhizomes 
be prohibited ; 

(5) fellings should begin on one side 
of the clump only, vz., the side 
opposite to that where the larg- 
est number of young culms are 
found. 


(v) Particulars about flowering and seeding 
and the effect of flowering on supplies. 
Bambusa tulda often flowers sporadically 
or in small groups while gregarious flowering 
also takes place, of which the following cases 
have been recorded : 


Assam. 1910, Sylhet. 
1929-30, Sylhet. 
Bengal. 1867, 1872, 1884. 
1876, 1886. Chittagong. 
1919-20. Chittayong hill tracts. 
1930, Chittagong (seeds offered for 
sale at Rs. 2 per ounce). 
1931. Chittagong. 
1936. Chittagong. 
Burma. 1865, Tharrawaddy. 
1903-5. Ditto, fairly extensive. 
1908. Prome. 
FOL, Gangaw. 
1913. Toungoo, Zigon, Rangoon. 
1913-14. Universal throughout the 
Yomas. 
Bengal. Flowering cycle is estimated as 35 to 
£0 years. 
United Provinces. April 1939. Ramgarh, Dehra 
Dun. 
Burma. 1914. Southern Toungoo, Pegu, 
Prome, Zigon, Tharrawaddy, 
Rangoon, Henzada, Yaw. 
1915. Northern Toungoo, Prome, 
Shwegyin, Zigon. 
1915-17. Southern Shan States. 
1938-39. Palwe & Kaing ranges, 


Pyinmana. 
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Tt takes about 6 
crop to mature, 


10 years for the ew 


Vil—-Melocanna baibusoides, Vein, 
(1) General description of the species, 

An with 
arising at a distanee of 2 feet apart, more or 
less, from a ramifving underground Yphizoine. 
lt is a typically gregarious bamboo, handsonie 
and one of the most valuable and important 
of the Indian 


(tt) Distribution and habitat. 


It is found in eastern 


evergreen bantboe sinele  culins 


Damboos. 


Beneal and Burma. 


from the Garo. Hhasia and 9 Lushai hills 
to Chittagong and Arakan and again im 
Tennasserim. Tt forms extensive forests in 


Avakan and the Upper Chindwin. Its) real 
home is in the Chittagony Inil tracts, where 
it is gregarious, covering large areas of 
country, 


(f0t) Growth and developirent of culins and 
clumps and artificial cultivation of species. 
Culms distant, green when yvoune, straw- 
coloured when old, -L0 to 70 fect long. the lower 
two-thirds bare of branches, sometimes with 
a few short branchlets at the lowest nodes, 
internodes, 10 to 22 inches lone. L to 3 inches 
in diameter, smooth, walls thin. © Culm-sheaths 
firmly coriaceous, persistent, brown, contrast- 
ing with the bright green of the young intemodes, 
5 to 7 inches ‘long, upper third wavy, not 
appressed to the cul, sparsely hairy outside, 
top concavely truncate with rounded 
auricles, blade recurved, narrow (4 the top of 
sheath), longer than sheath, evenly narrowed 
into a long convolute apex, glabrous and striate 
on both sides. 

The germinative capacity of the seeds is 
119% (Bengal) to 56% (Madras). Seeds may 
be collected in July. 32 fruits weigh one pound. 
As both the roots and the shoots are produced 
af the thick end ofthe fruit. it seems unnatural 
to put the beaked end dow nvards for SOWING, 
A possible alternative method may be to sow 


the fruit broadside on. 

It is easier to regenerate the species — by 
planting rhizomes than by sowing seeds, — [t 
can get on fairly in rocky exposed — soil, 
Rhizomes with one or more buds may be 


planted at a spacing of 124x* 12’, 


(iv) Methods of felling and extraction, 


Exploitvtion of all) expleitable culms is 
not beneficial to the future crop and will not 
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wive a sustained yield, Annual fellings 
result ina yvradual falling off both in quality 


and quantity. A three-year cycle appears 
best, a although the production of culms 
ix not as goed as on a two-year cyele the 
vield ‘ slightly better. 

Kxploitable bamboos are more — that one 
season old and have a minimum diameter 


Innit of one inch at the middle of the internode 
nearest to 4) feet from the ground, A minimum 
length of 12 cubits (18 fect) without any defect 
in the culm is the standard size. Height of 
felling is approximately 2 to 3 feet above 
“round level. 
(v) Particulars about flowering and seeding 
and the effect of flowering on supplies. 

This bamboo flowers gregariously over large 


stretches of — country. No new culms are 
produced the season before flowering takes 


place. The flower buds are first visible about 
September or October and flowering takes place 
in December or January, Soon after the” 
flowering the leaves wither and fall, the culms 


turn yellow and the fruit forms rapidly, 
ripening and falling about April to June, 


The fruit is large, fleshy, and pear-shaped, 
3 to 5 inches broad, the stalk being inserted 
at the thick end and the apex terminating in 
a curved beak. The thick fleshy pericarp if 
filled with starch and the fruits are readily 


devoured by cattle, elephants, bison, 
rhinoceros, deer, pig and other animals. The 


fruits perish rapidly and if they are to be sent 
to a distance should be carefully packed in 


dry, sand or charcoal, 
SURZ states that in Arakan this bamboo 


flowers every 30 to 35 years. The available 
data are however not sufficient to justify any 
definite conclusions. In 19380 fruits were 
offered for sale at Rs. 20 per 100, by the 
divisional forest officer, Chittagong Hill Tracts, 
Rangamati. 

The growth of new seedlings is remarkable, 
By the ‘first season each fruit will usually have 
produced four or five shots of which — the 
latest: may be as high as 10 feet. During the 
second season the larvest culins reach a height of 
about 20 feet. By the filth season the culms 
attain almost their’ maximum height. This 
bamboo spreads to remarkable extent bv its 
long vigorous rhizomes. 

The question of supplies consequent — on 
flowering is thus not so acute as in the case 
of other bamboogs. 
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Vill.—Neohouzcaua dullooa, A. Camus. 
(¢) General description of the spectes. 
A middle-sized bamboo with culms growing 


in large tufts, often somewhat scandent, 
unarmed. 

(tt) Distribution and — habitat. 

Bhutan 2,000 ft., Garo hills, Assam, 


Sylhet, Cachar, Chittagong, Upper Burma and 

according to GAMBLE Philippines. 

(72). Growth and development of culms and 
clumps and artificial cultivation of the 
species. 

Culms erect 12 to 30 feet tall, whitish below 
the nodes ; nodes hardly prominent ; internodes 
16 to 40 inches long with thin walls. Culm 
sheaths varying in size according to the inter- 
nodes, striate, with scattered white hairs, 
prominent above, rounded at the top, concavely 
truncate and loose-fringed with stiff bristles ; 
ligule prominent, long-fimbriate. 

Information about artificial regeneration 1s 
lacking. 

(iv) Methods of felling and extraction. 

The usual method of felling on a selection 
basis on a cycle of 3 years will be suitable. 
(v) Particulars about flowering and seeding 

and the effect of flowering on supplies. 
Information is lacking. 
1X.—Ochlandra tramancorica, Benth. 

(*) General description of the species. 

This is the elephant grass, an erect tufted 
reed-like gregarious bamboo. It has very large 
fruits 2 inches long and long-beaked. The 
species possesses the longest fibre and has given 
the largest yield of pulp. 

(ci) Distribution and habitat. 

Found in the ghats between Travancore 
and Tinnevelly at 3 to 5 thousand feet, covering 
immense areas. 

(ii). Growth and, development of culms and 
clumps and artificial cultivation of the 
species. 

Forms impenetrable thickets with culms 
6 to 20 feet long and 1 to 2 inches in diameter. 
Internodes 2 to 5 feet long, walls thin. 
In Coorg it is a pest and efforts are made to 
exterminate it by cutting, burning and uproot- 
ing. : 


(iv) Methods of felling and extraction. 


There is little information on this species, 


though from its nature it seems best to work 
it by clear-felling and replanting where 
necessary. 
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(v) Particulars of flowering and seceding and 
the effect of flowering on supplies. 
Noticed in flower in 1882 by BRANDIS. 


It is believed to die down after flowering. 
X.—Oxrytenanthera — nigrociliata, Munro. 


(1) General description of the species, 

A densely tufted, evergreen, gregarious 
bamboo. The black-fringed spikelets and 
naked auricles of the culm-sheaths distinguish 
this species. 

(22) Distribution and habitat. 

Found in Orissa, Garo hills, Chittagong, 
Burma, the Andaman _ islands, Nicobars, 
Singapore, Malaya peninsula, Sumatra and 
Java. Gregarious in the Andaman islands 
in semi-deciduous forest and along streams. 


(tit) Growth and development of culms and 
clumps and artificial cultivation of the 
species. 

Culms ercct, straight, dark green, sometimes 
striped with yellow, 30 to 50 feet in length, 
internodes 18 to 30 inches, diameter 2 to 4 
inches. Culm-sheaths 6 to 16 inches, densely 
covered with black hairs, which readily come 
off on the middle line, leaving two longitudinal 
hairy belts, apex 1} to 3 inches wide, convexly 
truncate, blade triangular or lanceolate, shorter 
than sheath, with two small round auricles. 

This species is easily propagated by cut 
pieces of culms with the sheaths on, which, 
if pegged down upon the ground, root 
at the nodes. 


(tv) Methods of felling and extraction. 
The usual method of felling on a selection 
basis on a cycle of 3 years will be suitable. 
(v). Particulars about flowering and seeding 
and the effect of flowering on supplies. 
This species often flowers sporadically. 
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Grazing Problems in the Sub-marginal Lands 


By Suri J. BANERJI, LF.S. —ProjecT OFFICER, Som. CONSERVATION AND ! 
WATERPOWER, 


AFFORESTATION, CENTRAL 


IRRIGATION AND NAVIGATION 


CoMMISSION. 


Gl114030|In., Gi1114|In., G|2612|In., 


Summary: Figures are quoted to show that 
there is an over-all shortage of 246 % in the 
annual availability of concetrates for cattle 
in India. Similar shortage of production 
in roughage is 49.69 mill. tons, or about 28.5% 
of the present availability. The quickest way 
of increasing more roughage for the cattle seems 
to be a proper management of sub-marginal 
lands, which are defined, for production of fodder; 
this is also likely to reduce both sheet and gully 
erosion as well. The respective responsibilities 
of the Indian parliament and the state legislatures 
are analysed in respect of land-use legislation, 
quoting the position in the U. S. A.; as soil con- 
servation is a matter of national interest the res- 
ponsibility of the Indian parliament is very clear 
under the draft constitution of India, 1948. Land- 
use classes by slopes are suggested as a rough 
guide, for reserving 0 to 159% slopes for agricul- 
ture, 16 to 30% for grazing, and above 30% 
for forests. Four methods of improving sub- 
marginal lands are broadly referred to, which 
will not only increase availability of fodder, but 
also reduce soil erosion, at present rampant in 
the country. —Author. 


G|123404|In., G[34/In., G]33|In. 


Improvement in the quality and health of 
live-stock in India is admittedly essential for 
the agricultural prosperity of the country. On 
the capacity of plough-cattle depends the 
efficiency of cultivation. About 840 million tons 
of cattle manure (green) is produced annually 
by Indian cattle out of which about 33% or 280 
million tons is estimated to be available for use 
as (green) farmyard manure, or roughly 1 ton 
per acre of cultivated land, the rest 1s either 
lost or burnt as fuel. Farmyard manure when 
it is not burnt, but used in the fields, adds to 
the increased fertility of the soil leading to an 
increased production of food crops. In im- 
proving the nutritive dict of the people an 
increase in the consumption of milk is the first 
step. In India roughly about 6.42 oz. of milk 
is produced per day per head of population 
while 8 oz. is the optimum. Generally speaking, 
therefore, on the healtheand quality of the cattle 
depends the health and prosperity of the Indian 
agricultural community. 

In 1920 the first all-India census of live-stock 
was undertaken. Since then five-yearly census 
figures are available. Table I shows the variation 
of live-stock in India since 1925. 
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Table I 
Province | Number of cattle and buffaloes (in ‘000s) 

. 1925 | 1930 | 1935 | 1940 

Assam ‘ 5,786 5,662 5,982 6,496 
{ : 

Bengal 25,492 25,492 25,287 22,699 
Bihar 20,728 21,308 21,308 15,466 
Orissa e 4,863 
Bombay 8,481 9,416 9,961 9,734 
Sind 2,327 2,379 2,635 2,376 
Cc. P. & Berar 11,671 14,378 13,844 13,279 
Madras 22,111 22,441 24,607 22,119 
Punjab 15,232 14,293 15,841 15,414 
United Provinces 31,046 31,460 32,462 32,469 
N.-W. Province ... 1,091 1,024 1,038 1,033 
Total (Br. India excluding ivasi 

minor administrations) 144,705 148,361 153,745 ’ 


= 


The figures are incomplete in respect of some 
provinces and there are considerable errors of 
enumeration ; no definite conclusions are there- 
fore possible ; but the table shows the general 
tendency of an increase in number, between 1925 
and 1935 and a decrease later during the 30's, 
when there was an agricultural slump. It may 
be assumed that the present number of live-stock 
in India is roughly 150,000,000 (including 
Pakistan). 

In 1937, Dr. N. C. Wright examined the 
question of the improvement of the live-stock 
in India ; before him the problem was thoroughly 
examined by the Royal Commission of Agriculture 
in 1928. The first action proposed by both was 
an improvement in the present methods of 
breeding by providing an adequate number of 
bulls of improved variety. 


The question of appropriate and adequate feed- 
ing is admittedly more important than even bread- 
ing, for deterioration occurs even in improved 
breeds without adequate feeding. Dr. Burns analy- 
ses the relative importance of different methods of 
increasing milk production as follows :—feeding 
30% : breeding 15%; management 15% and 
disease control 15%. Assuming that the average 
live weight of cattle is 600 Ibs, the daily require- 
ments of dry matter per head will be about 


13.75 lbs, out of which at least 0.75 Ibs. per 
head per day should be provided in the form 
of concentrats, and the rest in the form of 
roughages. The total annual production of con-. 
centrates (e.g. seeds, oil-cakes, bran and pollard) 
in India is estimated to be 3.7 million tons, 
while the estimated annual requirement is 12.8 
million tons, leaving an annual deficiency of 
9.1 million tons or about 246% of the annual 
production. This figure, though not accurate, 
shows the magnitude of the problem to be faced 
if the existing live-stock population has to be 
properly fed. : 


The deficiency is equally serious in the supply 
of roughages. Table II shows the deficiency 
of roughages calculated by Dr. Burns by regions. 
His reign I, consists of areas with | rainfall 
over 70° and comprises the whole of Bengal, 
Assam, and Coorg, and the western, coastal strips 
of Madras and Bombay. His region II has a 
rainfall of 30-70” and includes the whole of 
Bihar, Orissa, Central Provinces and United 
Provinces, and portions of Madras and Bombay. 
In region ITI, there is less than 30” of rainfall, 
and it covers the whole of the Punjab, North 
Western Frontier Province, Sind, Baluchistan, 
Ajmere-Merwara and Delhi, and portions of 
Madras and Bombay. 
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Tas LE IT 
| : Roughages produced: annually | Roughages Deficiency a 
“Region adutte gmt $2059! | straws | Granses | ‘Total | antually Im mill, Percent 
3 ion) crops (mill- eee eae auhen ‘ inmillion | eee Co. ; 
ion tons dry) y) fons Ary x Bren 
i | 2 | 3 | 4 ti rs | 6 | om ae ee 
I 25.8 0.91 16.1 13.85 ania ei er 67 
i 61.5 5.84 48.3 41,21 95.35 130.26 34.91 44. 
III 19.5 12.78 22.8 12.68 48.26 47.66  — 0.60 103 
Total 106.8 19.53 87.2 | 67.74 174,47 224.16 -49.69 72 
| 


It will be noticed that of the total deficiency 
of about 49.69 million tons, it is very heavy in 
Region IJ, heavy in Region I, and Nil in Region 
III, or very dry areas, which now mostly form 
part of Pakistan. All proposals for land utiliza- 
tion should therefore take into consideration this 
heavy deficit of roughage in almost every region 
of India. It is necessary either to produce an 
additional 49.69 million tons of roughages, which 
is 28.5% of the total availability of roughages, 
or no improvement of the condition of the existing 
number of live-stock is possible. 


Special fodder crops contibute about 11.2% 
of the total annual availability of roughages. 
About 10.6 million acres were sown with fodder 
crops in 1942-43 out of which about 5.2 million 
acres was in Punjab and Sind, 2.6 in Bombay, 
1.6 in the U. P., and the rest over other provinces 
in India. The total net area sown was about 
215.9 million acres. Extensive production of 
such special fodder crops was, however, confined 
to regions that have since been transferred to 
Pakistan. (Russell in 1937 calculated that of 
the total area sown, about 16.1, 7.6, 3.2 and 1.7% 
was under fodder crops in the Punjab, Bombay 
United Provinces, and Central Provinces, res- 
pectively). Any large increase in production 
by increase of area under fodder crops is there- 
fore likely to be slow. But attempts must be 
continued, without infringing upon the period 
and area of production of agricultural crops, to 


get as much special fodder crops as is possible, 
suitable for the climate and soil of the regions. 
In the case of straw, however, with an increase 
in area under food crops such as rice, wheat, 
and millets due to the present drive in “grow 
more food” campaign, there is likely to be a 
parallel increase in the availability of roughages 
from straw, which is responsible for almost exactly 
50% of the total supply. 

_ Grass contributes the next important quota 
(about 38.8%) of roughages, and any slight per- 
centage improvement in the yield of grass will 
add considerably to the total availability of 
roughages. Grazing areas supplying grasses fall 
under two main groups: Forests, and cultivable 
waste. Table III below, according to Sir C. G. 
TREVOR in 1937, shows that “Forests” are 
only of minor importance as grazing grounds ; 
for, only about 10% of the cattle of the five 
provinces possessing large areas of forests had 
access to forest grazing. As large areas in 
reserved forests are inaccessible, the intensity of 
grazing shown in Col. 5 of Table III tends to 
indicate a better situation than what it actually 
is in the nearby accessible and intensely grazed 
localities. Intensities of grazing on an area can 
be said to vary inversely as the distance of the 
area from the nearest cattle-pen. It is therefore 
twice as heavy on an area situated at half the 
distance of another area. 
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TaBLE III 
FOREST GRAZING NON-FOREST GRAZING 
Area of | Live stock | | 
6 ( . 
; Ares of {| gorosts open utilizing Intensity | Live stock | Area avail. Intensity of 
Erovince Progen: to grazing | forest areas of erezige | (in millione), able [Sas Staring 
. i * . l i | 
(Sq. miles) (Sq. miles) | (in millions) (acres head) miles) (acre shead) 
2 { 
United Provinces 6,000 4,000 1-3 2 42 | 31,000 0-47 
Madras 16,000 14,000 22 4 41:3 51,000 0:79 
Punjab 5,000 4,700 27 1-1 23 42,000 117 
Central Prov- 1°46 
inces 19,400 17,000 31 3-5 13-1 30,000 
Bombay 14,000 12,400 | 2-4 3025 11:3 40,000 2°95 
Total .| 60,000 | 52,100 | 11-8 28 | 130-9 194,006 | 0°95 


Forest grazing is under the control of the 
forest departments of the different provinces, and 
is generally regulated by the issue of grazing 
licences, at a nominal annual fee, for grazing 
in blocks in reserved forests. When the control 
of certain easily accessible forests has been handed 
over to a “panchayat”, there has been unres- 
tricted grazing, and consequent deterioration of 
the area as a potential source of fodder and fuel 
supply. Sheet and gully erosion has been noticed 
extensively over such overgrazed panchayat 
forests. The fertile top soil has been removed, 
which makes it more difficult to improve the 
present conditions of the growing stock of both 
trees and fodder grasses. 


It is, however, in areas outside the reserved 
forests, and situated between them and the in- 
tensively cultivated agricultural lands that one 
must search for this potential source of increased 
supply of fodder. These are broadly called 


“cultivable waste” or “submarginal lands”, 


which it is un-economical to bring under plough 
under normal conditions of agricultural prices. 
Portions of these lands are cultivated for a year 
or two when the agricultural prices are high, 
or the intensive drive of the government under 
“grow more food campaign” attracts the cul- 
tivator to take an additional amount of trouble 
to bring sub-marginal lands under cultivation. 
Such Lands, generally revert to their original 
status of “cultivable waste” after a few years. 
The concept of “ sub-marginal” lands includes 
lands that, if cultivated, would make erosion 
practically uncontrollable, unless costly anti- 
erosional measures are first applied on them. 


According to the agricultural statistics of 
British India 1942-43, there are about 91,889,000 
acres of uncultivated land excluding current. 
fallows, which are generally used as grazing: 
Table IV shows the classification of 


a 


ground. 


area in India. 


142 INDIAN FORESTER April, 
TaBLE IV 
CLASSIFICATION OF AREA IN INDIA BY LAND USES 
F Aan Area Percentage 
Sl. No. Classification (2000 acrea) pepe aie 
Area by professional survey 514,104 100 
.',, according to village papers 513,277 xX 
1] Area under forests 68,153 13°2 
2 Area not available for cultivation 90,580 176 
3 Other uncultivated land excluding current fallows 91,889 ; 17°9 
4 Fallow land 45,882 : 8-9 
5 Net area sown ... ie . a 215,928 42-0 
6 Irrigated area 53,734 10°8 


Not only for the increased production of fodder 
which itself is a sufficiently important justification, 
but also from the point of view of soil con- 
servation, these sub-marginal lands require 
immediate attention. Uncontrolled grazing and 
unchecked cutting of timber from these lands 
is a serious matter because the mischief is not 
immediately obvious. A casual inspection of 
some of these “waste” lands will show frequent 
occurrence of sheet and gully erosion in varying 
degrees of intensity. In some cases the gullies 
have become deep ravines. The regions that 
require immediate attention can be roughly 
enumerated as follows : 


(1) Narbada valley between Hoshangabad 
and Jubbulpore. Roughly an erea of about 200 
square miles of good black cotton soil has been 
broken up into deep ravines due to denudation, 
excessive grazing, and absence of any soil con- 
servational methods in the systems of agriculture. 

(2) Areas in the Chambal and the Yamuna 
basins where ravine erosion is frequent. 

(3) Undulating districts in western Bengal 
where sheet erosion is common due to excessive 
grazing and denudation. 

(4) The ‘problem’ districts of Bombay, 
such as Sholapur, Bijapur, and Dharwar where 
sheet erosion is abundant. 

(5) The upper regions of the Mahanadi 
valley in the Central Provinces. 


(6) The ceded districts of Madras. 


(7) Steep slopes of the Himalayan valleys 
in the Kosi catchment area in Nepal. 


While the forest lands under the control of 
the forest departments are being carefully con- 
served by technically trained men of the forest 
departments in the different provinces, and the 
agricultural lands are being looked after by the 
agriculturists themselves with the advice of the 
agricultural department, there is no authority 
to think about and to take charge of these sub- 
marginal lands which are deteriorating rapidly. 
In a comprehensive plan for land-utilisation in 
India an appropriate system of management for 
these lands assumes great importance due, firstly, 
to the possibility of an increase of fodder and 
fucl from these lands, and secondly, to the 
necessity for control and rampant soil erosion which 
is constantly destroying our national wealth in 
lands. The direct effect of this excessive ac- 
celerated erosion is loss of fertility of the agricul- 
tural soil, waste of runoff in high floods, silting 
of river channels, frequency of high floods, 
meandering of river channels, increasing height 
of high floods, and increase of drought. 


Under item 32 of List I of the 7th Schedule 
of the Draft Constitution of India (1948), 
shipping and navigation on Inland Waterways, 
declared by Parliament, by law, to be national 
waterways, as regards mechanically propelled 
vessels, is in the Union list; ic. the Indian 
parliament under Section 217 has exclusive power 
to make laws with respect to this item. Similarly, 
under item 74 of List I, of the 7th Schedule 
of the Draft Constitution of India (1948) the 
development of inter-state waterways for purposes 
of flood control, irrigation, navigation and hydro- 
electric power is also an Union item. Though 


1948 


water, agriculture, lands, and forests are included 
in items 20, 21, 24 and 27 of List II (State List) 
of the 7th Schedule of the Draft Constitution of 
India, (1948) * (under Section 226 of the Draft 
Constitution of India, (1948) the parliament has 
power to legislate with respect to a matter in 
the State List in the national interest. Conserva- 
tion of soil is a matter of national interest and 
has been admitted to be such in the United 
States of America in the federal programme of 
agricultural adjustment. It is therefore desirable 
that the Union Government of India gives a 
lead to the States in respect of legislation on 
conservation of soil in all lands, including focal 
point of erosion in submarginal lands. This 
action is likely to increase production of fuel and 
fodder for the villagers, as its direct result. 


The history of soil conservation operations in 
the United States of America, pioneer in this 
field, would perhups be relevant for our purpose. 
The Congress of the United States of America, 
in an Act approved in April 1935, directed the 
Secretary of Agriculture to establish a Soil 
Conservation Service in the Department of Agri- 
culture, to conduct a comprehensive national 
programme of control of soil erosion. Under this 
statute the Soil Conservation Service opened and 
operated hundreds of demonstration areas in 
many States, directed the work of Civilian Con- 
servation Corps camps, and conducted co- 
operative erosion-control studies at many agricul- 
tural experiment stations. It was soon realised, 
however, that the problem of erosion could not 
be solved adequately by work in isolated areas 
alone, and immediate necessity was felt for State 
Legislation by which the farmers could organise 
themselves for co-operative action, to apply on 
their lands the erosion-control practices that they 
observed on the demonstration projects of the 
Soil Conservation Service. Accordingly the Con- 
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gress authorised the Secretary of Agriculture to 
require the adoption of suitable state legislation 
as a condition of his spending federal money in 
any State for erosion-control work. Under this 
provision the Department of Agriculture pre- 
pared the State Soil Conservation Districts Law, 
which President Roosevelt recommended to the 
48 State Governors for submission to their res- 
pective State Legislature in 1937. Immediately, 
in 23 States legislation was adopted more or less 
along the lines of the standard Act. However, 
in Montanna, Minnesota, North Dakota, and 
Nebraska the Acts, as adopted by their State 
Legislatures, do not make adequate provision for 
enforcement of land-use regulations. In order 
to avoid the pitfalls encountered in the United 
States of America, it would be desirable to have 
the Indian Parliament consider from the outset 
the desirability of having uniforn States legislation 
in the different Provinces for anti-erosional and 
land improvement measures. 


Appropriate State legislation in all provinces 
on the lines of Bombay Land Improvement 
Schemes Act, 1942, and the Punjab Land Pre- 
servation (Chos) Act of 1900 would be desirable. 
It is only when powers are given to officers or 
associations by legislation that any progressive 
planning of land utilisation could be taken. 


In formulating the main principles of land- 
utilisation in India the gradient or the slope, 
of the land can be taken initially as a rough 
guide. There is generally a correlation between 
the percentage of erosion and the gradient of 
the land for different land-use classes, provided 
the erodibility of the soil is not widely different. — 
The effect of the slopes on erosion in the water- 
shed of the Norris Dam in the Tennessee Valley 
is shown in Table V below: 


TABLE V 
a ae ee oe ER a a a aT ne a a eT a 


Land use classes 


Percentage of erosion for stores 


Gentle (0-15%) 


(Moderate 16-30%) 


Steep over 30% 


Crops Reg 26 os 15 
Idle & abandoned land ee 5 
Pasture He ings mae 15 
Forest ane ous see 9 


| 29 31 
| 26 36 

22-3/4 26 
| 5-3/4 q 
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In the United States of America it has been 
seen that for normal conditions of cultivation, the 
gradient of the maximum slope that could be 
allowed depends upon the local soil and climatic 
conditions. While in some places it may exceed 
59% in others not more than 2% could be allowed. 
Even in these cases of every gentle slopes it 
would be desirable to introduce principles of 
soil conservation in cultivation methods, such 
as contour cultivation, strip cropping, and rotation 
ot crops. Above 5% and upto about 15% 
gradient, cultivation can be allowed only with 
effective anti-erosional measures, such as graded 
terraces with appropriate outfalls either of the 
absorbent or channel type, with contour cultiva- 
tion and strip-cropping. 


Bennett has stated that some soils could be 
cultivated with a fair degree of safety on slopes 
having a gradient of about 20%, specially in 
porous gravelly soils. On the other hand 1 or 2% 
gradient is stated to cause appreciable erosion 
in Knox silt loams. These distinctions with 
regard to slopes are therefore not sacrosanct. 
These should be applied with local variations. 
As a general rule we may expect that all lands 
with a gradient more than 30% should be under 
forests, with controlled grazing ; such control 
may be applied in restricting the number of 
cattle to the limit of grazing possibility, or by 
rotational grazing to provide short period of 
rest for portions of the year to allow seeding 
of good fodder grasses, or by setting apart areas 
for grass-cutting. Such areas may be constituted 
into reserved forests, if of sufficient extent, or 
village forests, according to situation, for the 
supply of fuel and fodder to the neighbouring 
villages. 


Areas in submarginal lands with moderate 
slopes that is 16-30% may generally be con- 
sidered, maintained, and managed as grazing 
grounds with appropriate anti-erosional measures. 
All steps necessary to increase the production of 
fodder from such submarginal lands will have 
to be taken when appropriate legislation is passed 
by the State Legislatures. — 


In improving the grazing conditions in these 
submarginal lands with a slope of between 
16-30% we may follow the methods in 
Montanna, United States of America where co- 
operative grazing associations have been organised 
under State Legislation. These associations are 
set up under an Act which states that their 
primary purpose is to be the conservation and 
improvement of grazing lands. Co-operative 
operation in the use of grazing lands of the area 


INDIAN FORESTER 


April 


creates a mutual interest in improved management, 
and the association, through its business or- 
ganisation, is in a stronger position to use legal 
means to combat trespass than is the individual. 


The actual steps necessary for improving 
pastures on submarginal land are not difficult to 
suggest. ‘There have been many experiments in 
different paris of India at different times. The 
first step will probably be an effective control 
of grazing over selected areas in the submarginal 
lands. It has been found that a full closure to 
grazing is also an effective check on erosion, and 
mere closure for a few years results in a pro- | 
fuse natural growth of grass quickly covering 
the soil in most places, as the first stage towards 
rehabilitation of the vegetative cover. This in- 
crease of the grass cover is responsible for stopping 
further accelerated erosion and reduction of 
runoff. It has been reported that in the Pabbi 
tract, the reclamation area of about 3,000 acres 
yieded a revenue of a rupee per acre for grass 
cutting in 1937, as compared with a grazing 
revenue of 14 annas per acre for adjoining Jands. 
The application of strict closure on all lands 
however is not immediately possible. After an 
initial period of closure the area could be re- 
opened to a restricted grazing ; otherwise, it has 
been seen in the United Provinces that worthless 
grasses like Aristida Hystrix and Aristida depressa 
invade the land to the cumplete disappearance 
of useful fodder grasses. 


The second method of improvement of grazing 
in submarginal land may be by controlled grazing 
This control means : 

(i) Restriction of the number of cattle to 
be allowed in the area to the limit of grazing 
possibility. 

(ii) Rotational grazing to provide short 
periods of rest for portions of the area, and time 
to allow seeding for good fodder grasses. 
Periodical grazing in which long periods of rest 
alternate with comparatively long periods of 
grazing is also a suitable form of control in some 
localities. 


(iii) Setting apart areas for grass cutting 
to tide over the long dry season. 


(iv) Restriction of goat grazing and exclusion 
of goats from hill slopes. 


The third method of improving submarginal 
lands may be by contour-trenching and contour 
furrowings. Contour trenches are intended’ to 
create favourable moisture conditions in the 
soil to hasten the restoration of the plant cover 
and to help establishment of new tree species. 


1948 es pehl 
Large areas of submarginal lands have been im- 
‘proved in Bijapur, Sholapur, and Dharwar dis- 
, tricts of Bombay by contour trenches. Not only 
have good fodder grasses appeared due to in- 
creased moisture and restriction of grazing, but 
also the annual yield of grasses from such areas 
has increased ; the freshly introduced tree spices, 
such as Neem, Cashewnut, Hardwickia binata 
and Cassia siamea etc. with which the area has 
been planted, will afford fuel, fruit and small 
timber to the villagers in due course. Along 
with contour trenches, the existing gully erosion 
could be controlled by check-dams and_ the 
‘ standard gully-plugging methods, devised in the 
’ Pabbi reclamation area. The effect of contour 
trenching and gully-plugging upon reducing the 
runoff, and therefore controlling the flood, has 
been noticed both in the United States of America 
and in the Punjab. 


Hea 


The last and the final method of improving 
grass land will be by stocking the pasture with 
better fodder grasses and forage. Considerable 
‘study and experiments are still required to dis- 
cover a correct grass-legume mixture for pasturage 
under Indian soil and climatic conditions. Pasture 
grasses require a light loamy soil fairly well 
provided with manurial ingredients. They thrive 
best under an equable climate with frequent 
light showers well distributed throughout the 
year. Such ideal conditions are rare to find in 
India. Here experiments are to be conducted 
in search of drought-resisting fodder grasses. 


In South India, the Kollukottai grass (Penni- 
setum cenchroides) has been found to be one of 
the best in composition, with rich herbage. 
Amongst exotic grasses, the government farms 
have popularized the Guinea grass, a native of 
tropical Africa and elephant grass. The land 
requires a good dose of cattle manure before 
planting out. Guinea grass is palatable to cattle, 
is highly nutritious, and yields about 30,000 to 
50,000 Ibs. per acre, while elephant grass, on the 
everage, gives 60,000 to 90,000 Ibs. of fodder 
per acre. Lucerne or alfalfa (Medicago sativa) 
has been grown widely in western India for its 


ov 
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protcin-rich roughage. The crop _ requires 
manuring, as well as irrigation, and is expected 
to yield 50,000 to 60,000 Ibs. per acre, though 
much higher yield has been recorded undrr 
optimum conditions. 


From the point of view of erosion-resisting 
qualities the following species may be mentioned 
in order of merit, as found in the United States 
of Amcrica. 


(1) Bermuda grass (Cynodon dactylon) 


(2) Lespedeza grass (Lespedeza  sericia, 

Istriate L. Stipulata). 

(3) Clovers (Trifolium spp) Leguminous 
fodder 


(4) Cow peas (Vignia sinensis) 


(5) Alfalfa grass (Medicago sativa) 
Kudzu Vine, a native of China, has also been 
found very effective in resisting erosion besides 
supplying profuse quality of fodder. It grows 
prolifically and runners frequently attain 30 ft. 
in one season. It may be a locally suitable 
species to grow under favourable conditions. 


The report on soil-erosion in India by Dr. 
D. V. Shuhart gives a brief general idea of the 
extent of the problem in the country and the 
urgency of action to be taken. While his report 
deals with all lands, the present paper is confined . 
mainly to the action to be taken in sub-marginal : 
lands. If the steps suggested in this note are 
taken, not only with soil erosion be controlled 
but also there will be an appreciable increase 
in the availability of fodder and roughages for 
the existing number of live-stock in India. It 
is only when all the lands in India are producing 
to their maximum, and every square yard of 
ground is doing its duty of producing either 
an agricultural crop or a forest crop or fodder, 
and there is no further possibility of increasing 
the available fodder in the country, that we 
could think of reducing the number of cattle, 
economic or uneconomic,—a thought repugnant 
to millions of Indians. 
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The Fifth British Empire Forestry Conference, 1947 


By S. N. Kesarcodi, Conservator of F orests, Working Plans, 


and Research Circle, Bombay, 


_ Poona. 
G|018|/Bo—Because of constitutional changes a new name is to be selected to replace “ British 


Empire Forestry Conference.” 


The tentative venue 


for the SIXTH CONFERENCE is India, 


in preference to Canada, and India is requested to clarify the position by 1949. 


Despite the not inconsiderable 


Proportion of tropical forestry interests, the Fifth Conference 
focussed attention on forestry in temperate regions. ‘To remedy this 


the suggestion to hold a prelimi- 


nary conference for the former with a wider scope is propounded to include all world regions of the 


tropics. 

This conference in keeping with tradition was 
styled the British empire forestry conference 
but in view of constitutional changes. 
adopted resolution XII which left it to the 
standing committee to select a new name, m 
consultation with the various governments, pre- 
ference being given to the name “ British—com- 
monwealth forestry conference”. Even after 
a change in the name the next conference will 
be known as the sixth of the series, though the 
first one under the new name. 

It was also decided, despite the pressing in- 
vitation of the Canadian government, to give 
first preference to India as regards the venue 
for the next conference. In the discussion which 
led to this decision, it was clear that no one was 
prepared to assume that India would not remain 
in the British commonwealth, though newspaper 
reports on the statements emanating from Indian 
Leaders tended to exhibit little doubt about 
India’s future position. It was brought out during 
the discussion that ordinarily preparations may 
have to be started three years in advance. Perhaps 
preparations thus long in advance were necessary 
in reviving a conference the continuity of which 
was broken by the war and it may be possible 
to start preparations much nearer the date of 
the next conference. Any way, a desire was 
expressed that India would make clear her 
position within two years from 1947 so as to 
make it possible for her to exercise her option 
or to make known to Canada, in time, to go ahead 
with her preparations. All indications point to 
the probability of the constituent assembly reaching 
a decision before the end of the year and its 
decision may also be influenced by possible new 
changes, mooted by the daily press on what 
exact authority one does not know, in the con- 
stitution of the commonwealth itself. Foresters 
in India must place themselves on the qui vive to 
receive the decision and the consequences that 
may follow. 

The second aspect is of equal, if not, of 
greater portent to foresters in India. Numerically, 
attended (including associate delegates and guest 
delegates) or nearly one-third of all who 


although nearly half the delegates (counting only 
delegates) had interest in tropical forests, the 
problems of tropical forestry did not receive the 
attention that was their due. A combination 
of circumstances went to cause this—the venue 
naturally focussed attention on “ temperate ” 


forestry, the greater size and importance 
of the forests in the temperate regions 
within the British empire and the re- 
latively stronger delegation which repre- 


sented those regions. It was agreed that the 
fundamentals of forestry were the same any- 
where and the conference did not need to discuss 
or reaffirm them and that the most useful service 
the conference could render was in shaping future 
policies and practical measures in the various 
regions of the commonwealth. It was recognised 
that the practical application of the fundamentals 
of forestry to tropical forests was a much more 
complicated affair than in temperate rigions, par- 
ticularly because scientific forestry has not had 
a long enough run in the tropics. Tropical 
foresters assembled at the conference realised 
towards the close of the conference that’ their 
problems necded more prominence but it was 
too late to do anything about it. One idea which 
also suffered by being thought of too late in the 
day for any common decision to be arrived at, 
was to hold a conference of tropical foresters 
of the British commonwealth two years in advance 
of the general conference. India with the oldest 
scientifically managed and also perhaps the 
largest extent of tropical forests in the British 
commonwealth is naturally looked up to take 
the lead in the matter. It would be a pity, 
however, to limit the conference to the British 
commonwealth, for, the largest of tropical 
forests are in South America and some of the 
best managed ones are in the East Indies. The 
South East area would have been a good sphere 
to begin with but I would like to helieve that, 
forestry, like peace, is one and indivisible and 
we could serve the world through forestry if we 
throw open the conference to everyone interested 
in tropical forestry. , 


‘interesting problem. 
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Regeneration of the Fir Forests of Pir Pannal, Kashmir 


A Retrospect and some Suggestions 


BY SHER SINGH. 


$/3\Is., Si5j)Is. The demand for fir received 
of the fir has yet not been resolved. Kashmir 
research programme. The note puts on record 
between Gulmarg and Shopyan. The method 


|. The regeneration of silver fir is an extremely 
Unlike deodar, and other 
valuable conifers, it has not received much at- 
tention in the past, but World War I and 
more recently II World War brought this fir to 
the fore, due to the extraordinary demand. 
Although this demand has since gone down, yet 
there is little doubt, that the fir has immense 
possibilities, hence regeneration of the fir which has 
not been solved yet must in any case be taken up 
seriously for future research. Thc Kashmir go- 
ernment has already done some valuable work 
in taking this problem in their hand, and as- 
signing it to the research branch. Some ex- 
periments and observations have been already 
made. This note deals with the problem in that 
valuable tract of fir forest which lies fairly low 
and on comparatively easy slopes, beginning from 
Gulmarg on the one side, to Shopyan, and a little 
beyond, on the other side—a distance of about 
50 miles—which has its own peculiar conditions 
and limitations. Other fir forests in Kashmir, 
as in Sindh, are quite different in their lie and 
in regeneration, being steep and devoid of re- 
generation. .The object of this note is to place 
on record the personal observations of the writer, 
on revisiting these forests, in the course of two 
decades of work. 


The Pir Panjal is the backbone of Kashmir, 
and it is this which encircles the valley fréfn the 
south looking like a mighty China wall separating 
the Punjab from the valley beyond. Those who 
look at this formidable rampart from the plains 
down below in the Punjab are often misled by 
its precipitous slopes and cragginess which are 
so evident on this side of the Pir. The Kashmir side 
is quite the antithesis of what the southern 
side is: and this is true much more fundamentally 
than the stereotyped difference between the 
southern and northern aspects in hills. There 
is indeed, no parallel topographical feature like 


(Instructor, Indian Forest Ranger College, 


Dehra Dun) 


a fillip from the two World Wars. Regeneration 
has taken the first step by putting it on the 
the known points relating t’ the type found 
of treatment is also discussed. 


this in any part of the world; for the 
Kashmir side of the Pir Panjal is verily like 
the softened, stream-lined edition of the Siwaliks 
which are known for their easy gradients and 
mellowed curves. Then, as now, this has appeared 
to be the ruling feature of this country as also 
of the forests which clothe these hills, and the 
writer feels that this distinction must be steadily 
kept to the fore in discussing the silviculture 
of these forests which are chiefly of fir (Abies 
pindrow). But for a little kail which may be 
be likened to a pendant hung on to these virgin 
forests, from below, the rest is one mature to : 
over-mature mass of fir, which is practically 
pure, being free, as it is, from rhododendrons, 
oaks and other broad-leaved species so fre- 
quently met with elsewhere in India in such forests. 
And the question is very often asked as to how 
the fir had descended so low, up to 6,000’ elevation 
which is, indeed, in marked contrast to its pre- 
vailing habits normally from 8,000’ to 11,000 7 


A second feature is the definite presence of the 


lower age classes in such profusion that one {| 


could almost say that the ‘regeneration of fit 
is no problem’ in these Pir Panjal forests of 
Kashmir. And yet generalizations such as these 
are, to say the least inadvisable. Nevertheless, 
the fact remains that but for mature forests, 
which are now uniformly mature and which have 
never been felled nor opened up, there is such 
abundance of regeneration in lower forests that 
have been somewhat opened up before regular | 
working that one is simply overwhelmed with ' 
its abundance. One, therefore, naturally asks :- 
the how and why of all this fir regeneration in- 
the Pir Panjal? In the early twenties, the 
writer had seen but the upper three-fourth of this. 
remarkable Range, but in this tour I could see: 
the remaining one-fourth which comes close to, 
and includes the Gulmarg forests. It was here 
that I came across most wonderful stretches of 
fir regeneration—running for miles—in which 
there are all age classes mixed up most beautifully, 
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and in which, there are excellent illustrations of 
what a normal selection forest should be like: 
Compt. 64 Gulmarg, inspected by us in this tour, 
is a typical illustration of the case in point. 
Here, you would find a flat contradiction of the 
oft-trotted theory that the Skimmia laureola 
is generally an indicator of poor soil conditions 
i.e. of soil which is either too wet or too acid 
for fir regeneration to come up. In one photo- 
graph of this compt: (already published in the 
I. Forester) fir regeneration may be seen man- 
high, despite plentiful Skimmia at the foot of the 
walker; the whole compartment is literally 
riddled with regeneration and it does one’s heart 
good to have a look at this most wonderful fir 
forest. I will return to the question of under- 
growth hereafter, but Jet us refer first to the 
above two questions ; namely the marked des- 
cending of the fir in this part of the valley, 
coupled with exceptional regeneration of the 


Same. 


These two problems are, in my opinion, inter- 
connected and they must be attributed chiefly— 
but not wholly—to the general lie of the under- 
lying rock which here turns out to be a ‘ Karewa’ 
a most characteristic feature of Kashmir geological 
formation. They are, as we know chiefly of 
lacustrine origin dating as they do back to the 
time when the whole of Kashmir was one big 
lake stretching to the foot of the high hills 
that surround the valley all around. Some of 
them are formed by the glacial Varves in which 
case the lamination is very fine, indeed, com- 
prising about 1,000 strata in no less than an inch 
of soil (1); but in other cases the deposits are 
clay inter-stratified with sand, loam, and a few 
boulders and it is these latter that predominate 
in the basin of Ferozepur Nala which drains 
Gulmarg Range. A further feature of these 
Karewas is that they all dip from the Pir Panjal 
outwards i.e. towards the valley, and it is con- 
cluded by geologists that the Pir Panjal (like 
all parts of the Himalayas) rose up after the 
formation of the Karewas. This upheaval has 
folded and tilted the Karewas to some extent, 
but for the most part, they stil] retain their ex- 
_ceptionally smooth, ‘writing desk’ outlines— 
isometimes called “orthoclinical” structure— 


1 


_ which, in my opinion, has gone a long way to 


produce this novel climax formation, such as 
are these fir forests (N.B. The upper craggy 
portions of Gulmarg are outside and above. 
Karewa Level). Now, this special geological 
formation engenders the following effects :-— 
(i) due to 


efficient sustained moisture 


“melting of perpetual snows above, and slow 
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drainage below ic. due to very low gradient. 

and (ii) comparative absence of periods or spells 
of drought, due to this continued presence of 
sub-soil moisture (ensured by snowbelt above). 
Last but not least (ii) the clayey nature of soil 
gives just the required wetness which the fir 


forest pre-eminently require ; this would not be ° 


possible if, for instance, the soil were sandy 
or schistose as in Ramban and Bhaderwah 
divisions which latter, on the other hand, would 
favour deodar against fir. 


We have, therefore, in these fir forests almost 
unique approximation of the circumstances which 
may be said to be somewhat ideal for the re- 
generation of fir. Add to this the cognate factors 
of the cutting off of the monsoon blast in 
summer, and its corresponding conversion into 
plentiful fall of snow in winter (due to this 
elevated barrage presented by the Pir Panjal) 
and we have the last items in the chain of 
circumstances so peculiar to this part of the 
country. Now we can return to the questions 
aforementioned, and reply that fir comes down 
to as far low as 6,000’ because water comes down 


and ‘sits’, i.e. remains more or less permanently 
in the sub-soil (even as snow on the southern 
side is removed much earlier than on northern 


slopes) and, thus, fir comes down creeping to the 
very foot of these hills. 
species which can compete with fir in this respect: 
it is the blue pine, which not only overtops fir 
but also lines it from below, as it does in the 
Zewra forest of Shopyan (Pir Panjal). Deodar 
requires better drainage. The reason for this ie. 
Kail lying on either side of fir here ts, of course, 
not the same in either case—it is found above, 
as kail seed is taken up, far and away duc to its 
lightness ; and it is found below at the foot of 
fir forest (where neither deodar nor fir itself 
will come) because of its higher ‘ adaptability’ 
which its long taproot ensures ; for this reason 
it taps deeper and well-acrated soil than the 
layer which the shallow roots of a fir would 
normally do; here at the extreme foot the fir 
will become choked with too much water and 
carbon dioxide or with both. For this reason, 
even in the Lolab valley, we find a recurrence of 
the same phenomenon ie. fir and deodar are 
both lined with kail at the foot of the forest, and 
not with other coniferous species. Here down 
below deodar, like fir, would be choked out by 
deleterious soi! conditions, because the foot of 
the forest is practically level and there is no 
drainage whatsoever, but drainage occurs on the 
light slopes (however low the gradient) in the 
Pir Panjal. Fir regeneration comes up abundantly 
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wherever there is cnough sccd and where there 
are no other adverse factors (mentioned below). 
Fir also invades kail for obvious reasons, and 


of this regressive succession—so common in ill- 


drained kail areas or under dark covers—many 
instances might bee scen in the outer Drang forests 
But this is in kail zone, nof fir. 


Effect of grazing on fir. It is the Gulmarg 
catchment area, elevation 9,000’-10,000’ which 


“must claim our special attention as this area 


| 


f 


has been very cffectively closed in the past, and 
although the fencing has new fallen in many 
places, yet, I think, there are enough watchers to 
keep it still sacrosanct. i.e. free from all grazing. 
And here we notice that while the area closed 1s 
full of regeneration in all stages, yet the arca 
outside, on either side, is devoid of all regencra- 
tion which is here canspicuous by its absence— 
and this for no other reason than heavy grazing 
‘and trampling, particularly by the horses and 
‘mules so abundant in this Ilaqa which is a 
marled feature of the country. One conclusion, 
“therefore, is self-evident, viz., that for fir regene- 


‘ration to come up, eiosune is an indispensable 


* condition ; 


no doubt, light grazing could be 
permitted after the regeneration has had a start 
but if grazing gets the upper-hand, no regene- 
ration can come up whatsoever, as these environs 
of the catchment area clearly showed. There 
is some grazing in Drang forests too but it must 
Le light, it being rather away from villages, but 
Gulmarg bears the very brunt of hard grazing. 


Three stages in closed forest. Even in the 
elosed catchment area we can differentiate three 
different conditions of fir regeneration :— 


(4) It is the sloping sides of nalas and 
ravines which arc far more covered with re- 
generation than the flats at the foot due to 
the want of drainage in the latter. Here humus 
was also Jess than below. 


Ii) The ‘wet’ portions, in this area, have 
comparatively little regeneration, and, here ,we 
find luxuriant growth of Viburnum foetens, 
Skimmia Laureola, the buttercup which grows 
in abundance; Waleriana_ wallichii, Dipsacus 
inermis, wide mint, Polemonium § caeruleum, 
Trillium Govanianum, Actea spicata, Aninslea 
aptera, and some species of willow (Salix). In 
such places, regeneration of broad-leaved species 
such as maples and horse-chestnut, particularly 
the former (Acer spp.), is coming up very well. 
This may be called the zone of ‘ decided wetness’ 
and is found both along the nalas, and at the 
top; here the kuth (Saussrea lappa), wherever 
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put in artificially is doing very well. 
is very deep here: 6-9 inches deep. 


(iii) 


Humu: 


The middling zone is that whereir 
is “medium wetness’ and here also fir regenera: 
tion is plentiful though not like (i) above. Here 
the species found are: the ubiquitous strawberry 
the Loniceras, a few Primulas chiefly P. denticulatz 
Berberis sp; Polygonatum verticillatum (safed 
musali) : the violet which is abundant; and 2 
little of Delphinium denudatum ; and Skimmia : 
with both the maiden-hair fern and the braken - 
some Impatiens (but no Strobilanthes). It is in 
this latter type that we find some Podophyllum 
emodi and Ttropa acuminata which medicinal] 
drugs occur in this fir zone while the Kuth, 
prozerly speaking, occurs above the fir area ie. 
above 10,000. Humus is 2 inches deep or less 
depending on slope and aspect, 


What is true of the Gulmarg catchment area—~ 
closed for the last 25 years—is probably true 
of other fir forest elsewhere ie. the fir suffers 
from grazing and too much underground water 
just as much as it.suffers from insolation, which 
is a formidable factor on all southern slopes, 
where fir comes up only when the snowline is 
reasonably near. On northern slopes, therefore, 
what is required is closure, removal of litter, 
fairly good drainage and perferably very even 
slopes as in the Pir. 


IN RAMBIARA BLOCK (SHOPYAN RANGE) 
P. B. I. Compt. 3. Effect of debris. 


It was, however, the P. B. I. area in the basin 
of the Rambiare (C3) which attracted 
my attention the most; so also (2b) close 
by, which were worked close upon 20 years back 
and ever since; for only a fringe of the forest 
is being worked all this time, and the full com- 
partment will take not less than a decade more 
yet to fell. In the first place, it was rather 
unfortunate that the whole of the compartment 
has not been available for observation as it has 
not vet come under regeneration feelings. But 


- the area gone over already shows :— 


(i) that over a considerable part of the 
area the fellings have been like ‘final fellings’ 
as regeneration below was plentiful, and all that 
was necessary was to remove the seed-bearers 
standing over regeneration: so far so good—it 
is this type of forest which meets one’s eye below 
and gives one the complacent satisfaction that 
we very often have when we go over ‘easy’ 
forests, with plentiful advance growth. This is 
the predominant type here. 
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(ii) But I had seen some uniformly mature 
fir forests two decades back, in this area, with 
no regeneration underneath, and it was these 
that I looked for and now found, and un- 
fortunately here there was some difficulty, 
because there was so much debris on the ground 
that no regeneration could come up. Here the 
humus must have been over 4” deep, with 
many feet of slash including any number of 
logs left by contractors lying jumbled up. The seed- 
bearers marked in places were close—not more 
than 30’ apart, usually 20’—and under this dark 
cover, I could find the following ‘wet’ species, 
Sambucus ebulus which comes up as weed in 
open fir forests as also in closed dark forests, 
even on deep debris—indeed, it is the only species 
which grows on acidic soil, it is “endemic’ to 
Kashmir forests, and is an indicator of too wet 
and deteriorated soil conditions—Caltha palustris, 
or the marsh-marigold (white flowers), which 
grows in wet depressions only ; 


Viburnum foetens (or the ubiquitious Guch) 
under which the Guchhis (morels) grow ; 


Gerardiana heterophyalla ; 


Impatiens spp in plenty, chiefly I. micrantheum ; 
Polygonum verticillatum : and Actea spicata etc. 


In these places, the soil appeared to me to be 
far too wet and it requires efficient handling. 
In the first place, all debris has to be removed, 
at any cost and if the contractors have not 
removed it in the past, it should be compulsory 
for future contractors to leave their rejections 
only at the foot of the forest, and not on the 
forest floor—as even centuries of lying in situ 
will not be able to rot them; and the only 
inevitable alternative is a fire, in a dry year, 
which will come when we might expect it least 
and will kill all seed-bearers too. Compartment 
3 Rb has an area of 650 acres, and advance 
growth is considered to be complete on about 
600 acres, but this is not truly the case on spot, 
nor can things improve till this slash is somehow 
disposed. Only 500 rupees were spent on this 
compartment on—all silvicultural works, in the 
last 20 years including all sowings ; but certainly 
a more respectable figure is evidently the 
desideratum to ensure thercugh cleaning of the 
forest floor. Iu no other way can such ‘islands ; 
of missing regeneration be brought on par with 
better conditions prevailing elsewhere in these 
forests. Fencing of such bits is needed. 


Again, wherever opening has been too wide, 
as at the foot of the forest, kail is coming up 


instead of fir, showing that the opening is really 
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fit for a light demander. In this case (as in case 
of deodar) we have to be on our guard’ against 
too much opening as much as against too little 
opening ; we have to strike the golden mean. 
On the suprs and ridges also, more kail is coming 
up, mixed freely with spruce, which is so close to 
kail in its light requirements. Usually it is 
pure. From what I have seen, I am not dis- 
couraged by regeneration conditions found in C2 
and 3 Rb, for here the major portions are already 
rcgcncrated well enough, so that the marking was 
really like a ‘ walk-over’ and the few ‘isles’ that 
are still left, could be brought into line with the 
rest by artificial regeneration, coupled with dis- 
posal of the slash which was an essential part 
of the old plan but which requirement appears 
to have been eclipsed by economic considerations, 
though how could it have happened, even before 
the World War I when conditions were better, 
is not clear, as there is plenty of old litter of that 
period also. All slash must be burnt. 


OTHER REQUISITES FOR FIR REGENE- 
RATION. 


The Kashmir forest department has been con- 
centrating its attention on fir, like deodar, and 
they have been able to find that like the lattcr, 
there are few good seed years in fir forest ; hence 
for this reason alone, the regeneration period 
has to be sufficiently ample, say 30-40 years. 
This shows that nature takes long to recuperate 
the clearings made by man—this is particularly 
true of fir, and that for two reasons: in the first 
place, the growth of fir is very slow, particularly 
when it is already suppressed (which is a normal 
feature of these forests) and secondly, the seed 
that is fertile (viable) in the come is very little 
(hardly 30%), and that is so only from the 
middle-aged seed-bearers. This shows that the 
old, overmature, seed-bearers become senile and 
are really too weak to be efficient as mother 
trees. This is a reason for decreasing the rotation 
paried to such time as can give suitable size 
seed-bearers, the trees being removed soon after ; 
(say 64’ girth) as some trees also develop heart- 
rot later. The rot is more in wet forests of Indian 
than in Kashmir. This, however, necessitates more 
markets for fir and fortunately the War gave 
it the required stimulus as the fir shooks were 
then very much in demand ; so does the fruit- 
box industry, apple-packing being much in de- 
mand in the valley. But the demand is limited. 
Fir is also burnt as fuel in Kashmir. d 

The nursery technique at Drang, and near about, 


shows that ‘2 plus 2 method’ gives good results 
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ie. the seedling remains for two years in the 
nursery and then is pricked twice before being 
transferred to the forest—all of which factors 
point to slow progress of regeneration (whether 
natural or artificial). But that tt does come in 
time, with its good seed years, when the soil is 
in a receptive condition, should be obvious to 
those who have intimate acquaintance with these 
forests. Only it is necessary to Amphasise that 
fir, like deodar, requires a clean forest soil, free 
of encumbering humus and slash, and good dark 
cover also in the initial stages, otherwise it will 
fail to come up. Weeds if present can do little 
harm i.e. by suppression but these must be 
weeded when once regeneration is established i.e. 
about 6” high. Fir where occurring side by side 
with the Skimmia must have certainly preceded 
the latter ; it can also come under light shade 
of the Skimmia, but not when the latter is too 
dense. Next to Skimmia, the Sambucus alone has 
to be feared. Weeds should, however, be cut 
before a good seed year, as in deodar. The soil 
must be exposed and litter burnt. 


TREATMENT 


_ The Kashmir forest department is returning 
to the selection system ; this is the only mcthod 
for treating the high-level fir forests on very 
stcep slopes here as in India. But when you have 
Forests of the type as found in the Pir Panjal, 
one will naturally pause and ponder: will the 
return to selection be justified? By all means 
make use of advance growth, where it occurs, 
as in deodar ; but what will you do to uniform 
fir—these forests have to be treated under some 
form of the uniform method of working ; here 
the selection method is out of question for the 
forest has grown uniformly already. Will it 
not be better to do strip markings against the 
sum, or better have here the group uniform 
method, the groups centering around advance 
growth or inducing the same. Much indeed, 
must depend on subsidiary silvicutural works i.e. 
preparation of soil, and removal of litter and if 
less than a rupee per acre is to be spent on 
uch operations (as done hitherto) why blame 
the uniform system, or, for that matter, any 
ystem ? Proper execution of supplementary 
ilvicultural operations e.g. removal of debris, 
ind strict closure, is the very essence of “ con- 
‘entrated regeneration feelings”, and this is par- 
icularly necessary when the sced is not abundant, 
is in the case. The crux of the problem is 
hat the seed-bearers kept are usually over-mature 
nd these produce very little seed. Hence, forests 
hat have become over-mature will not easily 
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respond to natural regeneration, no matter 
whether the system used is the uniform or selection 
method—in such cases they will either have to 
be left as protection belt (ie. if they are on 
higher slopes) or they will have to be regenerated 
artificially, if they are on lower slopes. But 
artificial regeneration is to be avoided wherever 
practicable, as it is costly. To do so on large 
scale is a counsel of despair. Selection system 
is often a guise for no system at all. In my 
opinion, we can strike a golden mean, over a 
considerable part of this area, if we concentrate 
now on :— 

(i) Keeping only middle-aged (and not over- 
mature) seed-bearers; some old trees may be 
kept for shade, if required, but seed-bearers to 
be less than 6’ girth. 

(ii) Clearing the commercial forest of all 


debris (even though it may be costly): some 
money will also be required for effective closures, 


Which is a sine qua non of fir regeneration to 


begin with. 

(iii) Sowing where necessary in all over- 
mature patches; but otherwise depending on 
natural regeneration chiefly. Group system may 
be given a trial, also strips. 

(iv) Keeping 30-40 years regeneration period 
and also by keeping the forest sufficiently dense, 
as this is a supreme essential not only to keep 
away the weed-growth but to protect the young 
seedlings which do need cover in early life ; 
without cover they will die. It needs shade 
and the group system will give the desire cover, 
lastly (v) by working around nuclei of advance 
growth, and opening them where the regeneration 
is established, and where this is not the case, 
making little gaps or openings equal in diameter 
to 1 the height of dominant trees, so that only 
the midday-sun may be able to act on re- 
generation, and not the morning or evening-sun ; 
these will be made on group lines and not dis- 
tributed uniformly. More seed may be, thus, 
expected than utder selection. Burning of litter 
is necessary only in wet places where it is deep. 


This method cannot be called this ‘ selection ° 


system’; it is a a compromise between the so- 
called selection and the concentrated regeneration 
system, and these good fir forests of Pir Panjal 
are truly treatable under some such system, 
rather than the stereo-typed systems of old. In 
other words, advantage must be taken of re- 
generation where found, which may be expected 
over about half of the area, where this is not 
the case (as in overmature forest) there is no 
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alternative but to sow artificially ; but over other 
parts approaching maturity there is nothing like 
opening in groups or in strips which must be 
against the sun. The fir is a shade-bearer and 
this is brought about by ‘saucer-like’ profile of 
are areas in which regeneration comes; it is 
just this profile which the group system will try 
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to conserve, enlarge and then bring on par with 
the rest of the forest, which having regencration 
will be freed of cover at a much earlier date 
than is the practice at present. This is possible 
here (at least in the Pir Panjal) as it is so close 
to Srinagar, and bears the brunt of fuel supply. 
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Scientific Importance Of The Study 


By Dr. G. S, Puri. 


The Karewa flora is believed to have flour- 
ished in the regions lying towards the south- 
west end of the Kashmir Valley and on the 
adjoining mountain chains now called the Pir 
Panjal Range during the First Interglacial Period, 
and contemporaneously deposited in a vast body 
of fresh water known as the “Karewa lake” 
which probably occupied more than half the 
present area of the Valley at that time (De 
Terra and Paterson, 1929, pp. 224-225). The 
fossil plants discovered from the beds at all 
localities are identified by comparison with the 
living species. Broadly speaking, the Karewa 
floras, excepting a few species which, do not 
seem to match any of the living plants are 
modern in their generic as well as specific aspects; 
and quite a few fossil species are still represented 
in the present-day floras of Kashmir Valley and 
the adjoining regions in the Himalayas (there 
_ are a few species, which now occur in the Central 
| Himalayas also.) 


_ Before starting a discussion on the scientific 
importance of the Karewa floras it seems neces- 
sary to say a few words by way of introduction. 
It is generally agreed by botanists all over the 
world that plants are indicators of the environ- 
ments under which they grow (Clements, 1920, 
p. 3; Clements and Goldsmith, 1924, p. 5) and 
that they are more sensitive to climatic changes 
than animals ; for this reason t.cy may be con- 
sidered to be more reliable, and even superior 
to animals in interpreting present or past climates. 
In drawing conclusions of past climates from 
fossil plants it is usually assumcd that plant life 


in the past ages required the climatic conditions 
essentially similar to those required by their 
closely allied living genera or species at the pre- 
sent time; and that the occurrence of a plant 
genus or a species over a wide stretch of area 
probably indicates uniform climatic conditions 
in that region, wheras its restricted distribution 
may point to the existence of localised climatic 
conditions. A fossil type which has a close 
specific relative possessing a sharply defined 
climatic ‘requirements among the modern floras 
can serve as the best climatic indicator. It has 
already been stated that the Karewa floras are 
composed of fossil types, which are identical with 
the modern species ; therefore, the former may 
be considered as ideal climatic indicators. The 
physical and climatic conditions under which the 
fossil species now live, and their reactions to 
the changing climatic conditions, are known from 
the works of the systematic botanists cited in 
the foot note(1) ; they have shown that adjacent 
regions of the country where different climatic 
conditions prevail, support an altogether different 
vegetation. Changes in such factors as rainfall, 
humidity, direction of the winds, temperature, 
biotic agencies etc., etc. in a particular place 


“would bring about great disturbances in the 


relation of the vegetation with the environments, 
and this would demand a wholesale migration 
of the existing plant communities from that area 
to more congenial and favourable habitats, 
failing which extermination of vegetation would 
result. The reactions of water plants to their 
environments are still more marked. 


Brandis (1906) see introduction 
Champion (1936) 

Collett (1902) see introduction. 
Gamble (1902) sce introduction. 
Hooker (1904) 

Hooker and Thomson (1855) 


(1) 


Lambert. (1933) 

Sher Singh (1929) 

Parker (1918) see introduction. 
Stewart, J. L. (1874) see introduction 
Stebbings (1923) etc ete. 
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Just as a modern grouping of species at a 
particular place provides a knowledge of physical 
and climatic conditions of their habitats, similar- 
ly a fossil grouping of species should indicate to 
a great extent the conditions under which they 
had been growing in the past. Based on_ this 
principle the palaeobotanists have reconstructed 
vegetation and have restored the physical setting 
from the study of the fossil plants. A few 
excellent reconstructions occur in Prof. Seward’s 
book entitled “Plant life through the ages”. 
To illustrate the way in which the study of the 
Karewa floras will throw light on the physical 
settings of the Kashmir Valley at the time when 
these floras flourished there, let us for the present 
examine only the water plants that have been dis- 
covered from the beds at numerous localities. 
The aquatic element of the Karewa floras, the 
modern species of which thrive to-day in fresh- 
water lakes and ponds at the altitude of 5,200 ft. 
in the Kashmir Valley, have been discovered from 
the fossil beds that lie as high as 9,500 ft. (Sahni, 
1936) and 10,600 ft. (Middlemiss, 1911, p. 122) 
above sea-level. Prof. Sahni discussing the 
reason of their occurrence in such higher regions 
in a recent paper (loc. cit, 1936) argued that as 
the modern plants of the fossil species do not 
and cannot grow to-day in lakes, ponds or 
streams at such high altitudes on account of 
ecological and physiological reasuns, (unless they 
have changed since those times) the present 
discovery of the fossil species here is due to the 
elevated position of the beds, which must have 
been originally deposited at much lower altitudes 
(about 5,200 ft. above sea-level} and later 
uplifted to the present altitude. Quite recently 
the author has supported the theory of the 
Himalayan uplift on the discovery of terrestrial 
plants (Puri, 1943, 1944 and 1947). The geolo- 
"gists (Middlemiss, 1911 ; Wadia, 1938, 1939 and 
. De Terra and Paterson, 1939) have furnished 
direct proof of this clevation in the tilting and 
sloping position of the fossiliferous beds on the 
high slopes of the Pir Panjal Range and proved 
from their geological studics that the Lower 
Karewas have largely shared the “ geologically 
speaking recent Himalayan uplift”, which occur- 
red at the closing phase of the First Interglacial 
Period. The studies on the land and fresh water 
mollusks by Prasad (1925) and on the fish- 
remains by Hora (1937) discovered from the 
Karewas also point to the same direction. Thus 
the palaeobotanical evidence which is based on 
the study of these floras furnished an additional 
support to the conclusions of the geologists and 
others. 
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To state it briefly, the present study on th 
picture of the different Interglacial Period 
regarding its vegetation, the climatic condition: 
the physical extent of land and water, the positio 
and height of the mountain chains and othe 
features of the Kashmir Valley. It will becom 
casy to gain an insight into the physical and clima 
tic conditions of the Valley during the epochs tha 
preceded (First Glaciation) and followed (Seconc 
Glaciation) the First Interglacial. De Terrz 
and Paterson (1939) have recognised four Glacia 
Karewa fossils will afford a more or less cleat 
and three Interglacial Periods from a study of 
the terminal moraines in this part of Kashmir 
The Kashmir Valley must have experienced 
several alternating periods of cold and warm 
climates when the glaciers would have descended 
into the valleys or preceded to the higher regions. 
Naturally under slightly different climatic condi- 
tions during the three Interglacial Periods 
different kinds of floras would have flourished 
and have been deposited in some glacial lakes 
or streams. The plant life of the glaciated 
tracts would have been buried in the terminal 
moraines. A careful and extensive search in 
the Karewas would doubtlessly bring to light 
more fossiliferous beds belonging to different 
Glacial and Interglacial Periods and detailed 
botanical studies of the Plant-remains would give 
us glimpses of the vegetation of these periods. 
Similar studies can be conducted on the deposits 
lying on the northern slopes of the Valley (if 
they are found to be fossiliferous) and finally the 
floras that flourished on the two mountain ranges 
lying on the south and north of the Kashmir 
Valley during the Glacial and Interglacial Periods 
could be compared. By this method we can study 
a procession of floras that occupied the Valley 
and later migrated to other regions. Then with 
the available data on the Glacial and Interglacial 
Floras of the Kashmir Valley from the study of 
plant-remains, comparisons can be made with the 
Glacial and interglacial Floras of other parts of 
the world, and the Glacial and Interglacial 
Periods of Kashmir can be correlated with those 
of Europe, North America, Africa, Arabia, Central 
Asia and China. 

De Terra (see Hawkes, Hawkes and De Terra, 
1934, p. 7; De Terra and Paterson, 1939, pp. 232- 
233 ; and Sahni, 1936a) has recently discovered 
some stone implements in post glacial deposits 
at Pampur near Srinagar. These deposits overlie 
the upper Karewa clays. This important dis- 
covery makes the study of the Karewa floras 
much more interesting and important, and their 
study would undoubtedly help in solving the: 
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sroblems connected with the pre-historic human 
culture in Kashmir and other parts of Northern 
India. Prof. Sahni (loc. cit.) in a short paper 
“The Himalayan uplift since the advent of man” 
has discussed this problem briefly, but a more 
careful search will doubtlessly provide materials 
for further elucidation of this important question. 
Thus, investigations on these remains will not 
only give results which will be important to the 
palacobotanists, geologists, systematists and ecolo- 
gists but will also solve the problems of arcacolo- 
gists and all those who are interested in early 
man and his culture. 


To sum up briefly the present study will 

ehacidate the following important problems :— 
(1) It will give a clear picture of the vege- 

tation during the Glacial and Inter- 

glacial Periods of Kashmir. 

A comparison between the past and 

present floras of the northern and the 

southern slopes of the valley will be 

brought out. 

This study will also throw light on :— 

Past distribution and _palacoecological 

groupings of Kashmir and Himalayan 

forests. 

s  |(4) Physical and palaeogeographical condi- 

tions of the Valley during the different 

Interglacial Periods. 

The distribution of the coniferous forests 

of the Tertiary, Pleistocne, and the 

modern times in India. 

Climates of the Glacial and Interglacial 

epochs. 

A world corrclation of the Pleistocene 

deposits. 

A world correlation of the Glacial and 

Interglacia] Floras. , 

Causes of the Great Ice Age. 

Recent Himalayan uplift and the pro- 

blems connected with it. _ 

(11) The relation of the Himalayan uplift 
‘with the advent of man. 

(12)The effect of the Great Ice Age on the 
plains of north-west India and _ its 

relation to the pre-historic human cultures. 


PRINCIPLES USED IN IDENTIFICATIONS 


It is needless to emphasize that the correct 
identification of the fossil species constitutes the 
most vital part of the present study. The exact 
interpretations of the past geographic limits of 
the valley, its past vegetation and climatic con- 
ditions under which the fossil floras lived, depend, 
as already stated, entirely upon the indications 


(2) 


(3) 


(5) 


(6) 
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of the species composing it. The implications 
arising out of an inclusion of a wrongly deter- 
mined species in the fossil flora become much 
more serious and the results are likely to turn 
out disastrous especially when one is dealing 
with an assemblage of fossil plants, which not 
only compares but is specifically identical with 
the modern flora. Several instances can be given 
to show that two or more species having a closely 
resembling foliage or other plant-parts occur 
growing in a very different climatic condition 
and a slight mistake, however trivial it may be, 
in the determination of the fossil by a comparison 
with the wrong species, may altogether upset the 
conclusions. Ar excellent example to illustrate 
such a confusion can be found in the spinous 
toothed leaves of Ilex dipyrena Wall., Acanthus 
ilicifolius Linn. and Quercus Nex L. The first 
species is a tree of moist ravines, growing in the 
Himalayan regions towards east of the Indus 
between the altitudes of 5,000-8,000 ft. The 
second is a small shrub, which is commonly 
grown in plains as an aquatic plant in gardens; 
it is indigenous in India on sea-coasts. The last 
species Quercus Ilex L. a common oak of the 
N.-W. Himalayas, is a characteristic tree of the 
Inner dry Valleys distributed at the present 
time at an altitude of 4,000-8,500 ft. above sea- 
level. Superficially leaves of the three species 
look quite similar and do not disclose differences 
in detail of venation unless examined very closely. 
It is clear from the distribution of the three 
species how a wrong determination of several 
hundred fossil leaves, which in reality are foliage 
of Quercus Tlex L., as Acanthus ilicifoltus Linn. 
would have given a different idea of climatic con- 
ditions and the altitude of the place of growth of 
the fossil flora in the Pleistocene time so the pre- 
sence of this striking misfit, which has a Jow land 
distribution, among the fossil flora that will be 
found to be characteristic of the altitude of 6,000- 
7,000 ft. above sea-level, would have become diffi- 
cult to explain if, due to a slight mistake on my 
part, it had managed to be represented in the list. 

At first sight it may seem presumptious to 
identify fossil species by leaf characters alone, 
as has to be done with most of the material in 
such deposits as is found in the Karewas. Syste- 
matic botanists, even in dealing with living plants, 
usually desire flowers and fruits to ensure 
accuracy. Naturally, therefore, the identification 
of fossil impressions which invariably occur as 
detached leaves, often incomplete and _ ill-pre- 
served, should present some difficulties to those, 
who attempt to refer them to their species on 
the basis of external characters alone. These 
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difficulties are not due to the absence in leaves 
of features, which can be used for specific identi- 
fication but they are solely due to the lack of 
knowledge regarding their macroscopic charac- 
ters. 


Systematic botanists have laid all stress on 
flowers and fruits for separating the species while 
they give only minor importance to the leaves 
thinking them almost useless for systematic 
purposes. Among the books written on the 
Indian floras known to the author there is none 
which gives adequate descriptions of the leaves 
of the species described excepting “Flora of 
Assam” by Kanji Lall and Dass and others who 
have made an attempt to give salient features 
of leaves of some trees and shrubs growing in 
that area, Therefore, the remarks of such botanists 
on the uselessness of leaf characters for specific 
determination when they have not even cared 
to study them, will be wholly unjustified in the 
opinion of the author. On the contrary, those, 
who have actually studied the macroscopic 
characters of the leaves express views differently 
from those of common systematic botanists. 
The pioneer English workér Dr. H. M. Ward 
(1904) of Cambridge, who carried on. studies 
in this field writes in the preface of his book 
“The leaf is the most plastic of all the organs 
of the plant, and it is by no means sufficient for 
the forest student to know the mere shapes of 
ordinary leaves, he ought to be familiar with the 
principal varieties, and especially with the meta- 
morphoses which leaves undergo, and it is hardly 
too much to say that he who really understands 
the conformation and adaptations of the leaf, 
holds the key to the morphology of the higher 


plants”. While describing the macroscopic 
characters of the leaves he writes at another place 
(p. 36) “......and the student should under- 


stand that not only does venation yield valuable 
species-characters, as we shall sce further on, 
but that good service has been rendered to 
palacontology by applying what is known regard- 
ing living species to the impressions of fossil leaves 
found in the rocks, and so at least helping the 
avoidance of error.” Ward has probably derived 
inspiration from Ettingshausen’s works (1861, 
1871) as he has freely inserted in his book several 
photographs of living leaves from his papers. 
Ettingshausen’s memoir (1895) on the venation 
of leaves of Quercus is an excellent work, and 
it reminds the author of the need for similar 
studies in India to facilitate the study of a lot 
of material of angiospermic leaves belonging to 
the Tertiary and the Pleistocene periods. 

It becomes clear from the foregoing discussion 
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that leaves possess certain macroscopic character: 
which can be used for specific determinatioi 
both in living as well as in fossil condition. <A 
a matter of fact most of our knowledge of fossi 
floras discovered from beds ranging from the 
Cretaceous to the Pleistocene Age in Europe 
America and Asia is based on leaf impressions 
which have been identified by a comparison o: 
the macroscopic features of the fossils with living 
leaves. Chief among those who have employec 
these principles in the indentification of fossi 
floras composed of angiospermic leaves may be 
mentioned the names of Heer (1868-1883), 
Knowlton (1919), Berry (for a full reference 
to his works, bibliography at the end of Tertiary 
Period in Prof. Seward’s book “Plant life through 
the ages” may be consulted), Chaney (1936), 
Mason (1939) and many others. 

The above mentioned works of Heer and 
Knowlton contained many misleading results 
arising out of the wrong identification of the 
fossils (see Berry, 1930). They raised doubts 
in the minds of contemporary palaeobotanists, 
who were even led to question the validity of 
such a method of identification. Seward (1931, 
p. 431) raised this question in a masterly way; 
and writes,” A very pertinent question often 
raised by botanists and laymen alike when they 
look at collections of fossil leaves is the possibility 
of accurate interpretation of the records: is it 
possible to distinguish one kind of flowering plant, 
conifer, or fern from another if the material 
consists for the most part of leaves and sterile 
twigs, and reproductive organs, which are the 
surest guides to affinity, are lacking?” Chaney 
(1938, p. 375) while criticising the work of Heer 
writes, “A classical example of erroneous in- 
terpretation arising from inaccurate systematic 
work may be seen in the results of Heer’s studies 
of the arctic floras”. Seward (1932, p. 431 also 
criticises the work of those students of the Tertiary 
floras who have described the fossils on the 
macroscopic character of leaves alone and charges 
them with the greatest carelessness, which they 
have shown in comparing the fossils with the 
living material. 

This apparently means that the way of 
approach to the study of leaf impressions is not 
defective.. This mistrust in the minds of others 
arose merely on the blunders of the earlier workers, 
who have not taken sufficient care in the study 
of such remains. Results of far reaching 
importance have been obtained by a score of 
palaeobotanists, who have successfully employed 
this method of study all over the world. The 
following words of Seward (loc. cit., p. 431) affix 
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a stamp of authority on the potentialities of this 
method, “........by careful attention to details 
and after as through a comparison as possible 
of fossil and living leaves, identification is possible”. 
Elsewhere on the same page he writes,“Several 
palaeobotanists have shown that form and 
venation characters can be employed with satis- 
factory results provided the material is well pre- 
served”. Chancy (1938, p. 376) too, places all 
reliance on this method and writes for those 


who disregard its application to the study 
of Tertiary and Pleistocene floras, in 
these werds, “The student of fossil plants, 


regularly faced with the problem of determining 
them from leaves alone, recognises distinguishing 
details of nervation and margin of which the 
average botanist is unaware” (the italics are mince). 
He gives names of a number of Herbaria in 
America where one or more systematic botanists, 
whe specialise in the identification of species 
from leaf characters alone arc employed to carry 
on the taxonomic studies and give advice to those 
fossil botanists, who seck their help in the deter- 
mination of fossil plants. The names of Merrill, 
Gleason, Wilson, Standley, Greenman, Abrams, 
Jepson, Mason and Setchell may be mentioned 
among the authorities on American floras in the 
leaf study. A suggestion may be thrown to 
those who are in high positions to employ such 
specialists in the Indian Herbaria to facilitate 
studies of the almost untouched wealth of remains 
of the Tertiary and Pleistocene floras which occur 
in the form of angiospermic leaf impressions in 
this country. 

The author has derived most satisfactory results 
by following the same principles in the present 
study. In a few genera like Berberis, Cotoneaster 
and Salix, some of the fossil leaves could not be 
specifically determined because a sufficient amount 
of well preserved fossil material could not be 
made available at the present time: but in other 
cases the species are accuratcly determined my 
macroscopic characters such as the shape, the 
size of the leaf, the presence or absence of teeth 
in the margins, the kind of venation, the nature 
of midrib, the number and thickness of the laterals, 
their manner of origin and divergence from the 
midrib, the distance they keep between them 
near the midrib and near the margins, the dis- 
tribution, the nature, the size and shape of the 
tertiary and finer reticulations. 

In living as well as in fossil leaves, none of 
these characters, taken singly, may have much 
diagnostic value. Considering for an instance 
the character of margins, there may be a hundred 
and one species with entire margins and the 
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number of those with serrate or crenate dentations 
may be still greater; so an attempt to separate 
the species with the help of this charter alone will 
lead us nowhere. Similarly any endeavour how- 
ever, carefully made, for identifying living or 
fossil species with the help of any other single 
character must prove futile. Instead, the species 
can be accurately determined by the application 
of various combinations and permutations of the 
known features of leaves. The same method 
is applied by systematic botanists in determining 
species of modern plants from floral characters 
also. To illustrate the way by which this method 
can be successfully employed in determining fossil 
species from leaf characters, the fossil species of 
Quercus, described in another paper (see Paper 
8 in the thesis) are selected to serve as an example; 
on the basis of Icaf shape, margins and the 
nature of laterals the five species can be con- 
veniently classed under two groups as follows:— 
A. Leaves lanceolate, uniformly serrate, laterals 
running parallel and equidistant 
~ no Quercus incane (1) 

— Quercus glauca (2) 
B. Leaves of different shapes, entire or irregu- 
larly spinous-toothed, laterals neither parallel nor 
equidistant =~ ea 


non oa -Quercus semecarpifolia (3) 
Quercus Ilex (4) 
Quercus dilata | (5) 


Each of the two groups can be tackled separa- 
tely and the specific determination can be attained 
without much difficulty. Examining the species 
a little closely from group A it is found that the 
serrations in the margins are quite different in 
the two species and this character bemg constant 
can be utilised for taxonomic purposes. The mar- 
gins are serrate almost to the base in Quercus 
incana Roxb., whereas Q. glauca Thunb. pos- 
sesses the margins. which are serrate only from 
the middle. Similarly for separating species from 
the other group the criterion of thickness and 
nature of the laterals is sufficiently characteristic 
for systematic purposes. 

Objections against this method may be raised 
and one may ask that as the macroscopic 
characters are not constant in leaves, therefore, 
a variable character cannot be considered thorou- 
ghly reliable for purposes of specific determina- 
tions. There is no doubt that reasonable variations 
in the various macroscopic features of leaf are 
of common occurrence in some species of living 
plants and one is likely to make a mistake In 
distinguishing these variations from normal types 
in fossil Jeaves. The size, shape and margins 
of leaves largely depend upon such factors as 
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the age, environment, and habit of a plant. Young 
spring leaves will naturally be smaller and 
thinner than old and mature autumn leaves, 
which not only become coriaceous with age but 
undergo a slight change in colour as well. The 
differences in leaf, size and shape due to diverse 
environmental conditions are so well known to 
botanists that they need hardly be discussed here. 
The margins also may vary a good deal in leaves 
of the same species and growing on the same 
plant and even on the same twig. In _ three 
species of oaks, namely, Quercus samecarpifolia 
Smith, Q dilatata Lindl. and Q. Hex L., which 
I examined in the fossil state as well as living, 
it is seen that the leaf margins vary a good deal 
according to the relative position of the branches 
from the ground. The leaves borne on lower 
branches of tall trees and all dwarf leaves and 
shrubby plant of the above-mentioned three 
species of oaks are coarsely cuspidate serrate, 
whereas leaves borne on higher branches have 
smooth margins. A different degree of dentation 
ranging from one toothed margins in some to 
a regularly serrate edge in other leaves is a regular 
feature witnessed in these trees. The foliage of 
these oaks is so notorious for possessing variations 
in shape, size and margins that if detached leaves 
from one and the same twig were to be found 
as fossil or even in a living state thcy might be 
identified with several different species and even 
genera by some, who have had not seen them 
in actual organic connection on the same twig 
in field or Herbarium. Such pitfalls occur rather 
too frequently in the study of fossil floras and 
a novice, who is not well versed in recognising 
variations is apt to be baffled by the superficial 
differences and resemblances that may occur in 
fossil and living leaves. A reference to the papers 
of some older workers of the Tertiary floras shows 
that several of them had been deceived by the 
superficial variations occurring in the fossil leaves, 
Knowlton (i902, pp. 39, 40 and see Chaney, 
1925 pp. 8-9), while reviewing the works of 
Lesquereux and Newberry, who have examined 
the same material separately shows that the 
former author recognises among the variable fossil 
leaves of one species a few different genera, 
namely, Quercus, Alnus, Betula, Carpinus, etc., 
while the latter author combines all these genera 
into Populus polymorpha; later on these were 
correctly identified by Knowlton as Betula hetero- 
morpha. 

The Karewa floras, like other fossil floras which 
are composed of leaf impressions of angiospermic 
plants, contain a number of such species, the 
leaves of which show a different amount of 
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variation. The author, fully aware of the fate 
of early workers, who committcd blunders, ha: 
diligently endeavoured to keep away any erro) 
arising out of such variation by astudy of : 
very wide range of living leaves of the fossi 
species in Herbarium as well as in field. A 
detailed and laborious study for examining mac- 
roscopic features of leaves in the Herbarium 
was conducted for several months before the 


correlation of the fossils with living leaves was 


undertaken. The foliage of several thousand 
trees was examined during several excursions in 
the forests of Kashmir, Hazara, Murree Hills, 
Dalhousie, Mussoorie etc., conducted for the pur- 
pose of studying all possible variations in leaf 
characters. This extensive study revealed among 
others one thing quite interesting and the author 
feels that this needs a little mention here. The 
leaves of Quercus dilatata Lindl. growing in 
Kagan Valley, Hazara, are much bigger (about 
twice or even more, in size) than the leaves of 
those trees, which are flourishing on the outer 
Himalayan Ranges at Murree Hills, Mussoorie 
etc. It is interesting to note that all the fossil 
leaves belonging to this species, discovered from 
the various localities in the Karewas, are identical 
with the living leaves of the smaller size. Con- 
sidering the climatic conditions under which the 
two types of trees of the same species live to-day, 
we find that the large leaved form, which is 
characteristic of the Kagen Valley flourishes in 
comparatively much drier climatic conditions, 
because the summer monsoons, which bring about 
heavy rains in Mussoorie, Muree Hills and other 
places in the outer ranges, become almost ex: 
hausted in reaching the former region. It seems 
clear that the difference in leaf size in the two 
forms is probably on account of the different 
environments in which they live, and that the 
small-leaved form flourishes in more congential 
places, while the broad-leaved form holds its sway 
in more adverse and trying environments; this 
shows that the latter form is the hardier of the 
two. What I want to point out here is that 
the broad-leaved trees probably belong to a poly- 
ploid form of the species, while those with small 
leaves may be diploid. It may be too much to 
express this opinion in the absence of any cytolo- 
gical eveidence of the two forms, but as it is 
known from the cytological studies of a host of 
workers that an increased number of chromosomes 
in a species often brings about a corresponding 
increase in size of all plant parts—the view ex- 
pressed above that the broad-leaved form may be 
a polyploid form may not be considered altogether 
wrong. Sahni dealing with “Revolutions in the 
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plant world” in a presidential address to the 
National Academy of Science (1937, p. 57) re- 
marks “...... that an increase in the number of 
chromosomes goes hand in hand with a general 


quantitative increase in the body of the 
individual, expressed in the term gigantism. 
Thus compared with the diploid the 


tetraploid may be more robust, have a thicker 
and taller stem, larger leaves, larger flowers and 
larger seeds and pollen grains, even a larger 
cell size”. Cytological studies by Hagerup (see 
Sahni, p. 56) on the plants growing under ex- 
treme climatic conditions have shown that poly- 
ploid forms are hardier than the diploids or 
tetraploids. Sahni expresses the same opinion 
in these words: “We have seen that polyploids, 
being on the average more hardy, often have 
a more northern and alpine distribution, or they 
may be better able to withstand extremes of 
heat and drought. It would almost seem as 
if any adverse conditions of climate may bestow 
hardiness upon a species” (p. 57). If some 
cytologist is able to show by examination that 
the two forms of Q. dilatata Lindl. growing in 
different climatic conditions in our country have 
a different number of chromosomes, it will not 
only be interesting but the evidence will furnish 
ia very good example to cite with the following 
remarks of Sahni. “...... , Chromosome increase 
is frequently expressed in a change in ecological 
behaviour and geographical distribution”. It 
is particularly interesting that though such a 
great variation in other macroscopic characters 
occurs in leaves, the venation in all the variable 
leaves is constant. 

For identification of the fossils in this study 
the following macroscopic characters of leaves 
have been utilised:— 

(1) Size:— The size of different leaves in the 
same species is apt to vary on account of the 
reasons stated above, so this does not seem 
to have much systematic value. The fossil leaves 
described from the Karewa formations are pro- 
bably thosc, which had been shed off by plants 
at maturity by natural causes and later got buried 
at bottom of the lake. Starting with this assump- 
tion the author has tried to compare them with 
average sized and mature living leaves of the 
fossil species, however, spring leaves were also 
not lost sight of. Sometimes to accommodate a 
fossil leaf in a given species, sizes of some 50 
_ or more living leaves were measured and a mean 
size was calculated; in this way the error arising 
out of leaf size has been avoided. The measure- 
ments of the Jeaf size given in my papers are 
all in inches; this scale is followed because all 
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the books dealing with living floras give the leaf 
measurements in inches. 

(2) Shape or outline:— This too, like leaf size, 
is a variable feature. In most of the fossil leaves 
it had been possible to describe the outline by 
a single term but in a few cases compound 
terminology as ovate—lanceolate or ovate-oblong 
is used to give an accurate idea of the shape. In 
palmately divided leaves like those of Acer, the 
shape of the lobes is also given in addition to that 
of the leaf as a whole. 

(3) Margins:— This feature, unlike the first 
two, is fairly plastic in most species, genera and 
even families. The different kinds of margins 
like entire, serrate, dentate, crenate, biserrate etc. 
are characteristic of different species. In some 
cases, when the venation was not well preserved 
in fossil leaves the margin characters have been 
very helpful in separating some of the genera, 
e. g., leaflets of Rosa, which have half serrate 
margins, were distinguished from leaflets of Rubus, 
which have complete regularly serrate margins. 
In some of the fossil leaves the margins, which 
must have been composed of delicate teeth in the 
living condition, have been found variously broken 
and this condition might easily give false ideas 
to one who is unfamiliar with living, leaves. 
As already stated the leaves of these three species 
of Quercus are exceptions to show a great varia- 
tion in the marginal features. 

(4) Base and apex:— These, too, are variable 
features. ‘hey are broken in many fossil leaves. 
In some leaves the base is so characteristic that 
one can readily identify the species even if the 
specimen may be badly preserved. The leaf of 
Ficus Cunia Buch-Ham. may be mentioned as an 
example of the latter case. The base is particularly 
helpful in finding out whether a fossil is a leaf 
or a leaflet. In the species of Desmodium, which 
have compound leaves, the base of the leaflets is 
always oblique, and there occur slight differences 
by which even the terminal and the lateral leaf- 
lets can be distinguished. 

The apex also proves useful when dealing wath 
fossil leaves of Acer sp. The species can be pro- | 
visionally separated by an application of margin 
and apex characters of the lobes. But in quite 
a number of fossil leaves the apex is cither 
altogether absent or badly broken. 

(5) Venation:— This is the most constant of 
all the macroscopic characters of a leaf, so, it 
is of great systematic importance in specific deter- 
mination of living as well as fossil Jeaves. One 
peculiar difficulty, which only the students of 
fossil plants have to face while dealing with leaf 
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impressions of the Pleistocene Age is, that the 
fossil leaves which are to be identified have un- 
dergone a different amount of change not only 
in appearance and texture but also iin 
the degree of visibility of venation during fossilisa- 
tion in waters of lakes or rivers. Therefore, on 
account of this unnatural appearance, which the 
fossil leaves acquire during partial or total rotting 
before preservation in lake waters, the identifica- 
tion by a comparison with the leaves, got fresh 
from the field or from the Herbarium sheets 
becomes a fairly difficult task. This false appea- 
rance which a modern botanist is not accustomed 
to recognise puzzles him the most and he expresses 
his inability to help a palaeobotanist in his study 
of fossil floras. The same fate was meted out to 
the author who after all has to resort in some 
cases to actual rooting of living leaves to about 
the same extent as found in the fossils so as to 
match the latter with the former in all details. 
The rotted leaves are photographed and_ pasted 
side by side with the fossils in a few cases. 
Rotting of leaves though easily accomplished 
in nature in waters of ponds and lakes, is a some- 
what difficult task to perform in the laboratory 
with an equal perfection. The following method 
was devised by the author in rottpag the dried 
leaves from the Herbarium, which were kindly 
given to me by Dr. Stewart from authentic sheets. 
A fcw more leaves were got from the Forest 
Herbarium, Dehra Dun and the Royal Botanic 
Gardens, Sibpur. The dried leaves are first soaked 
in warm water for some time and then boiled 
for a few hours to make them soft. This treat- 
ment also extracted some of the chlorophyll and 
other dirty brown colouring matters from the 
leaves. The leaves arc then boiled in alcohol 
for another few hours to extract as much chloro- 
phyll and colouring matters as possible. Some 
leaves like those of Populus nigra Linn., Des- 
modium latifolium D. C., Desmodium tiliaefolium 
G. Don., etc. become absolutely transparent by 
this treatment and show the venation clearly. 
These need not be further treated but can be 
photographed as such. But most of the leaves still 
retain their deep brown, or black colour and do not 
show the venation unless treated further. They 
are now kept for rotting, which is accomplished 
by immersing the leaves in dirty water of some 
pond, or lake in a dish for a few days. The time 
required for the completion of the process varies 
from six weeks to six or seven months in different 
leaves. The first visible effect in rotting is on 
the cuticles, which get peeled off from one or 
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both surfaces of the leaf in more or less regul. 
layers (Examples of this type are found in tl 
leaves of Berberis caratophylla G. Don., Coton 
aster bacillaris Wall., etc.) or in tiny bits (as - 
leaves of Salix Wallichiana Anders., Pyrus lanai 
etc). In some leaves like Deemodium gangeticu 
D. C.,Parrotia  Jacquemontiana Done. etc. a 
delicate matter of the leaf excepting the hax 
skeleton of veins rots completely and a gent 
rubbing of the leaf between the fingers brings o1 
the skeleton. The rotting in these leaves is con 
pleted in three to five weeks. There are othe 
leaves such as Mallotus Philippinensis Muell., De: 
modium nutans Wall., etc. in which the rottin 
is accomplished in 8 to 9 weeks. The leaves < 
Pittosporum eriocarpum_ Royle., Cotoneaste 
bacillaris Wall., Pyrus communis Linn., etc ar 
so delicate that with the rotting of the cuticle 
the entire leaf succumbs into a gelatinous pulp 
mass. 


In the case of oak leaves, which are ver 
thick and coriaceous, one to two hours immersio: 
in 10-15% nitric acid helps to clear the venatio: 
but this treatment, as I found later on, injure 
the finer reticulations, which completly dissolv 
out in some cases. Even the weaker percentage 
of the acid, or an immersion for a lesser time 
is harmful and should be avoided. 


The rotten leaves are photographed anc 
the photographs are pasted side by — sid 
with the fossils to show the _ similarity 
between the two. The leaves are directly photo 
graphed on glossy bromide paper using differen 
grades ranging from soft to extra contrasty pape: 
for different leaves. In some leaves (Buxu: 
papillosa C. K. Schn., and Buxus Wallichianz 
Baillon.) even an extra contrasty paper failec 
to give nice black and white prints, so to get 
better results from such leaves extra contrasty 
developed * of the following formula was used— 


No. 1 
Hydroquinone............ 1 ounce ( 25 gms.) 
Patassium Metabisulphite..) ounce ( 25 gms.) 
Potassium Bromide.......... 1 ounce (25 gms.) 
Water up to....:......... 40 ounces (100 cc.) 

, No. 2 


Potassium Hydrate (stiks). 2 ounces ( 50 gms.) 
Water Upto ..io5 254. 2euoge 40 ounces (1000 cc.) 

The two developers are to be kept in separate 
bottles and mixed in equal quantity at the time 
of using. The same developer’ gives excellent 


* (1) This formula is given on the cover of the box containing Ilford Process Platés 
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are referred to Typha and Sparganium. It is 
quite likely that, if better preserved material were 
examined, all the specimens may turn out to 
belong to any one of the two genera or some 
may belong to one, and other be _ referrable 
to the second. 

Among thc Karewa fossil two specics of Rubus, 
two of Populus, one of Betula, and three of Acer 
do not seem to match any modern species now 
living in the Himalayas. It seems they have 
now become extinct from this part of India. 
They are described here as Sp. A, Sp. B, Sp. C, 
etc. and their affinities and comparison with other 
allied species are discussed. 

In one or two cases, as in Machilus and Salix, 
the same fossil leaf resembles more than one 
living species and the author has not been able 
to decide as to its exact specific determination. 
In this case a very safe way is adopted; the 
fossil is described as Machilus sp. or Salix sp. 
and its characteristics have been compared and 
contrasted with both the living species in a tabular 
form. In such cases where one and the same 
fossil resembles more than one or two species 
so closely in the macroscopic characters that 
it can not be classed under either of these, then 
another important method is applied which not 
enly helps in identification but also avoids the 
creeping in of any error. This is known as an 
ecological method of plant determination. 

Different groups of plant genera and _ species 
at the present time live under different climatic 
conditions. The relation between a plant com- 
munity and its environments are so rigid and well 
balanced that different plant genera and spccics 
growing together can be utilized in interpreting 
the climatic conditions or a fair amount of idea 
about the vegetation of a place can be had from 
the known climatic conditions prevailing over 
that area. This principle has been utillized by 
ecologists in classifying vegetation of the World 
into a few broad zones as Alpine, Temperate, 
Tropical and Subtropical. A complete list of 
references available on this subject is beyond 
the scope of this paper but a mention may here 
be made of well known work, e. g., of Schimper 
(1903) which chiefly deals with the vegetation 
of Europe and an excellent memoir by Champion 
(1936) entitled “A preliminary survey of the 
forest types of India and Burma” which is the 
first of the kind written for the whole country. 
A few more works of the same nature dealing with 
limited are those of Kurz (1877), Stamo (1925), 
Cowan (1929), Osmaston (1922) and Bor (1938. 
Troup’s (1921) book on “Silviculture of Indian 
trees” is another work of the type of Champion. 
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Palaeobotanists have derived full benefit from 
studies of ecologists and systematic botanists and 
have utilized with advantage the knowledge of 
the modern plant distribution in determination 
of fossil plants. Chaney (1925, p. 10), while 
discussing the usefulness and potentialities of this 
method about 16 years back, expressed the 
opinion, “....that the taxonomic considerations 
of a fossil flora are inseparable from the ecologic 
considerations, since the known facts of modern 
plant association serve as one of the principal 
basis for determining fossil plants”. He criticises 
the works of Heer and Lesquerex, who have 
neglected the ecological aspect in determination 
of fossil plants from leaf impressions. They have 
hopelessly mixed the tropical and — subtropical 
elements with temperate genera and have put 
forth misleading and erroneous conclusions which 
were based on their incorrect lits of species re- 
garding climates of former times; Chaney (loc. 
cit, p. 5) makes the following remark about their 
works:——“(Hear and Lesquereux) appear to have 
been handicapped by a lack of knowledge of 
the distribution of modern plants. As a result 
it was their practice to recognise in their European 
or North American floras many genera based on 
leaf impressions too often fragmentary, which 
have a modern range remote from the area fur- 
nishing the fossil”. The author fully appreciating 
the importance of the determination of the fossil 
species and the relizing the implications, which 
arise out of the incorrect identification, adopted 
an over-cautious attitude from the very beginning; 
and a very careful study of modern species in field 
and Herbarium was supplemented with a thorough 
aquaintance with several groups of plants that 
flourish at different altitudes and under different 
climatic conditions at various places in Kashmir 
and other parts of N. W. Himalayas. Before 
the identification work was started a few lists 
giving all species that now flourish near the 
fossiliferous beds and other neighbouring regions 
in Kashmir, Murree Hills, Kagan Valley, Simla, 
Mussoorie etc., were prepared from the Herbarium 
sheets, books, unpublished lists of Dr. Steward 
and from the author’s own observations in some 
of these regions. In identification an effort was 
made to compare first all the fossils with the 
species that now live near the places that have 
yielded the fossils. Some species were determined 
at this stage, the rest were then compared with 
species growing in all parts of Kashmir 
and all the fossil species thus identified 
are called Kashmir element. The remaining 
fossils were now compared to the species from 
the Kagan Valley and the Murree Hills, the 


162 INDIAN FORESTER 


places which are adjoining territories of Kashmir 
on the north-west and south-west sides. Several 
other specimens still unidentified were then com- 
pared to the likely species from the floras of Simla, 
Mussoorie Hills etc. Fortunately, all fossil species 
with the exception of about a dozen specimens 
which do not seem to match any species from 
Himalayas and may belong to those species that 
have now become extinct from these region since 
the Pleistocene, are represented in the modern 
floras of the North and North-Western Himalayas. 
The application of this method excluded the pos~ 
sibility of an inclusion of an unlikely species in 
the fossil flora. The author feared that if any 
foreign species had been listed by little careless- 
ness at this stage it would become increasingly 
difficult to get rid off it at a later stage, so this 
led him to take the most careful steps in identi- 
fications. At this stage after completely safe- 
guarding himself against the wrong identification 
of any species due to a lack of knowledge of 
plant distribution, the author started comparison 
of the identified species with floras of a much 
wider range than that first used in the Forest 
Herbarium at Dehra Dun. All the likely as well 
as unlikely trees of the Western as well Eeastern 
Himalayas were now considered and compared 
to test the rigidity of the identified fossil species. 
All possible comparisons were tried but, much to 
the satisfaction of the author, the previous identi- 
fications held good in all cases. A consideration 
of the ecological grouping of the fossil plants 
also confirmed the identifications and there was 
not a single fossil species which could not be fitted 
into the ecological picture indicated by the 
Karewa flora as a whole. 


LIST OF THE SPECIES 


The species constituting the Karewa flora as 
at present known are distributed in 22 orders and 
34 families of flowering plants (in Hutchinson’s 
system of classification). 


Glass... widxesnas vey Angiospermae 
Subclass .......... Dicotyledoneae 
Division ........ Archichlamydeae 
Order Laurales 
Family. Lauraceae 


Machilus odoratissima Nees. 
Machilus Duthiei King. 
Phoebe lanceolata Nees. 
Litsaea lanuginosa Nees. 
Litsaea elongata Wall. 
Order. Ranales 

Family Ranunculoceae 
Ranunculus sp. 


Clematis sp. 

Family. Ceratophyllaceae 
Ceratophyllum sp. 
Family——Nymphaeaceae 
Nelumbo uncifera Gaertn. 
Order Berberidales 
Family. Berberidaceae 


Berberis ceratophylla G. Don. 
Berberis sp. A. 
Berberis sp. B. 
Berberis sp. C. 


Order. Saxifragales 

Family. Saxifragaceae 

Itea nutans Royle. 

Order Lythrales. 

Family. Onagraceae (Oenotheraceae) 


Trapa natans L. 
Trapa bispinosa Roxb. 


Family. Lythraceae 
Woodfordia fruticosa (Linn.) S. Kurz. 
Family. Halorrhagaceae 
Myriophyllum sp. 

Order. Pittosporales. 

Family. Pittosporaceae. 
Pittosporum eriocarpum Royle. 
Order. Euphorbiales. 
Family. Euphorbiaceae 
Mallotus philippinensis Muell. 
Order Rosales. 

Family Rosales. 

Prunus cerasoides D. Don. 
Prunus sp. 


Pyrus Malus Linn. 

Pyrus communis L. 

Pyrus lanata D. Don. 

Pyrus Pashia Buch-Ham. 

Pyrus sp. 

Rosa Webbiana Wall. 

Rosa macrophylla Wall. 
Cotoneaster bacillaris Wall. 
Cotoneaster micraphylla Wall. 
Cotoneaster nummularia Fisch. 
Cotoneaster sp. 

Rubus fruticosus Linn. 

Rubus Sp. A. 

Rubus sp. B. 

Spiraea sp. A. 

Spiraea sp. B. 

Order Leguminosae. 
Family Papilionaceae (Fabaceae) 
Desmodium podocarpum D. C. 
Desmodium laxiflorum D. C. 
Desmodium tiliaefolium G. Don. 
Desmodium lIatifolium D. C. 
Desmodium gangeticum D. C. 
Desmodium nutans Wall. 
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Desmodium sp. 

Indigofera hebepetala Benth. 
Indigofera sp. 

Order Hamamelidales 
Family Hamamelidaceae 


Parrotia Jacquemontiana Decne. 


Family Buxaceae 
Buxus papillosa C. K. Schn. 
Buxus Wallichiana Baillon. 
Order Salicales. 

Family Salicaceae. 

Salix Wallichiana Anders. 
Salix denticulata Anders. 
Salix tetrasperma Roxb. 

? Salix acmophylla Boiss. 
? Salix vimininalis Linn. 
Salix sp. 

Populus ciliata Wall. 
Populus nigra Linn. 
Populus sp. A. 

Populus sp. B. 

Order—F agales. 

Family Betulaceae. 
Betula utilis D. Don. 
Betula alnoides Buch-Ham. 
Betula sp. A. 

Alnus nepalensis D. Don 
Alnus nitida End). 

Family. Corylaceae. 
Carpinus faginea Lindl. 
Carpinus viminea Lindl. 
Corylus ferox Wall. 
Family Fagaccae 
Quercus semecarpifolia Smith. 
Quercus dilatata Lindl. 
Quercus Ilex L. 

Quercus glauca Thunb. 
Quercus incana Roxb. 
Order Urticales 

Family. Ulmaceae. 
Ulmus Wallichiana Planch. 
Ulmus laevigata Royle. 
Ulmus campestris Linn. 
Ulmus sp. 

Family Moraceac. 
Ficus Cunia Buch-Ham. 
Celtis sp. 


Order Celastrales. 

Family Celastraceae 
Elaeodendron glaucum Pers 
Order Rhamnales. 
Family Rhamnaceae 


Rhamnus virgatus Roxb. 
Rhamnus purpureus Edgew. 
Berchemia floribunda Wall. 


Sageretia oppositifolia Brongn. 
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Family Ampelidaceae (Vitaceae). 
Leea aspera Wall. 

Order Rutales. 

Family. Rutaceae. 


Skimmia Laureola Sieb. et Zuco. 
? Toddalia aculeata Pers. 
Order-——Sapindales 


Family. Sapindaceae. 
Aesculus indica Colebr. 
Family Aceraceae. 


Acer oblongum Wall. 
Acer pentapomicum J. L. Stewart. 
Acer pictum Thunb. 

Acer Caesium Wall. 

Acer villosum Wall. 

Acer sp. A. 

Acer sp. B. 

Acer sp. C. 
Family——Anacardiaceae. 
Rhus punjabensis J. L. Stewart. 
Rhus Cotinus Linn. 

Rhus succedanea Linn. 


Rhus sp. 

Lannea Woodier Roxb. 
Order Juglandales. 
Family Juglandaceae. 


Juglans regia L. 
Engelhardtia colebrookiana Lindl. 


Division Metachlamydeae. 
Order Umbelliflorae. 
Family Cornaceae. 


Cornus capitata Wall. 
Cornus macrophylla Wall. 
Marlea chinensis Lour. 


Family Araliacae. 
Hedera Helix L. 

Order Myrsinales. 
Family Myrsinaceae. 


Myrsine semiserrata Wall. 
Myrsine africana Linn. 
Order Logoniales. 
Family-—— Oleaceae. 
Fraxinus @xcelsior L. 
Fraxinus xanthoxyloids Wall. 
Syringa Emodi Wall. 

Olea glaudulifera Wall. 
Order Rubiales. 

Family Rubiaceae. 
Hamiltonia suaveolens Roxy 
Randia tetrasperma Benth. 
Wendlandia exserta D. C. 
Family Caprifoliaceae 
Viburnum Cotinifolium Don. 
Viburnum stellulatum Wall. 
Lonicera quinquelocularis Hardw. 
? Leycesteria formosa Wall. 
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Order Asterales. 

Family. Compositae 

Inula cappa D. C. 

Sub-class Monocotyledonae. 
Order 

Family Typhaceae. 

Typha sp. 


Sparganium sp. 
Class Gymnospermae 
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Order 
Family 
Pinus longifolia Roxb. 
Pinus excelsa Wall. 
Abies sp. 


Cedrus Deodara Loud. 


Picea sp. 


(To be continued) 


Coniferales. 
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Eupatorium Odoratum Linn. as a Fish Poison 


By M. V. Edwards 
(Burma Forest Service) 


S|OBu., G|92-fish poisons|Bu—It is pointed out that the fish poison known as bizat in Burma 
is Spilanthes acmella and not Eupatorium odo-ratum. 


Fish poisons have been matters of considcrable 
interest in recent years on account of their use 
as sources of insecticides, for which there has been 
a great demand. They were also the subject of 
enquiries by those engaged in jungle warfare as 
a possible means of increasing their food supply 
by quick and silent means. 


Rodger, in his Handbook of the Forest Pro- 
ducts of Burma states that bizat (Eupatorium 
odoratum Linn.) is used in Burma as a fish poison, 
and this, if correct, is a matter of some impor- 
tance, because Eupatorium odoratum is a scram- 
bler of Mexican origin which has spread widely 
all over Burma, both in the forests and especially 
in waste land. But it is curious that Eupatorium 
odoratum, which is well-known ‘in India and 
elsewhere, has not been recorded by dthers as a 
fish poison, and it is very probable that it ‘was 
only quoted as such by Rodger on account of 
confusion over the vernacular name. 


The original bizat of Burma was the herb 
Spilanthes acmella Murr. and this name was 
quoted as long ago as 1852 by Mason in his book 


Tenasserim. 


When Eupatorium odoratum began to spread 
in Burma it was called taw-bizat (jungle--bizat) 


* It is desirable to point out here that BADHWAR’S 
fish” and “stated fish poison”. Hony. Editor. 


from its resemblance to Spilanthes acmella but 
after a time as it became very plentiful the prefix 
was dropped and bizat became the common name. 
(It is also said to have been called Kyamani-bin 
or “Germany plant” because it was spreading 
rapidly over the country at the time of the 1914-18 
war). 

Kurz identified a Burma fish poison as derived 
from Spilanthes acmella (Mason, Burma and its 
People, ed. Theobald, 2 1883: p. 380) and Kirt- 
kar & Basu say “Among the Mundas of Chota 
Nagpur the crushed plant is used as a fish poison.” 
(Indian Medicinal Plants, 2, 1933: p.1367). 


Following on Rodger’s statement, Eupatorium 
odoratum has been included as a fish poison by 
recent writers on this subject, such as Raizada 
and Varma Indian For. 63, 1937: p.198) and 
Chopra and Badhwar* (Indian J. of Agr. Soi. 10, 
1940: p.1, and J. of the Bombay Nat. Hist. Soc. 
42, 1941: p. 854), but in the absence of further 
evidence it is necessary to omit Eupatorium odo- 
ratum and substitute the original bizat, Spilanthes 
acmella Murr., in the lists of fish poison plants. 

Acknowledgements are due to the Forest Re- 
search Institute from whose records the above 
quotations were obtained. 


text uses the descriptions “recorded as poisonous to 
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Food, Fodder, Wood: Dry Cum Wet Farming Series 


SI45,LS., S|6301'LS., GILLIILS., GI1215'LS., 


G1234041.S.—The genesis of the Great 


Indian Desert is discussed and the features narrated. Dry farming conditions prevented 


plant introduction till Prosopis juliflora was 
It is now hailed as the panacea for desert of the type met with in Jodhpur. 


introduction and spread with multiplicity. 
Ecology 


and silviculture of the species are described in detail. 


f PROSOPIS JULIFLORA—The Californian Fodder-Bean-Tree, the 


fastest, cheapest, 


non-irrigated, surest Desert—Reclaimer and Rejuvenater, par-exellence. 
Motto—“Grow more Food—Fodder—Wood:“Grow two where one blade once (or none) 
grew before”. 


By C. B. Gehlot, D.D.R. (Rtd. Conservator, Forests, Mines, Industries, via Jodhpur). 


Introduction 


THE GREAT INDIAN DESERT 

Before proceeding with the’ subject—main, it 
would be advantageous to depict the salient fea- 
tures of the Great Indian Desert, where Prosopis 
juliflora is being propagated gregariously alone or 
in association with other desert specics—-P. spice- 
gera, ctc., with heartening success, to ameliorate 
the desert conditions. 


SEA OF SAND 


This Desert sca of sand, the ever-growing off- 
spring of the Kathiawar and Rann-of-Cutch 
coastal and local sands, foraminifera, alkalics, sa- 
lines, etc., burying portions of N. Gujrat, eastern 
borders of Sindh, more than half of Rajputana 
(diagonally from south-west to north-east) and 
fringes of S. Punjab, is, since ages, progressing, in 
fan-like form, north-castward, further into 
Punjab and N.-W. Delhi and northern U.P., under 
influence of S. Westerly winds, mostly dry hot, 
blowing more or less. violently and constantly 
during late winter, spring, whole summer and 
early and late rainy season. 


BURTED SEA 


Thus, an undulating sea-of-sand, more or less 
loose and mobile (being wind-driven) is formed 
and being formed,—'n place of an ancient sea of 
water—(a receding armlet of the Arabian sea) 
covering, with hundreds of feet of deep dry and 
dreary sand and afertile Jand mantel, presumably 
rather evidently, a fertile land of alluvium studded 
with forest—clad hills and mountains, rich pas- 
tures and productive fields traversed by perennial 
rivers and streams, and lakes and lagoons inter- 
spread, all buried more or less decp, as indicated 
by fossils and archaeological excavation, etc., 
(e.g., Mohinjodaro, Kuhinjodro, Math,  ctc., 
Palana collieries). 


GEOLOGY 


Below and partly above the sand deposits, here 
and there, are hills, plateaus, mountains, and 


‘valleys formed of volcanic rhyolite, granite, fer- 


rugenous and calcareous sand-stones, crystalline 
and nummulitic lime-stone, marble, schists, etc. 
with mud, mud-stonc, slate and shales and chalk 
and conglomerates, now and then, scattered or in 
stretches. 


WATER SCARCITY 


Rains being scanty (4” to 12” average) and 
precarious, rain-water is scarce, insufficient and 
less to be depended upon even for drinking pur- 
poses. The well-water is hard, saline, varyingly 
deep—seated (200-300 ft. somewhere in dire mid- 
desert about 500 ft. deep) and available at long 
distances apart (10 to 15 miles or more), carried 
on camel. In some rare salt—impregnated locali- 
ties the well-water is too brackish called ‘“Bhe- 
reejna”—to be drunk to satiety even by cattle, 
to avoid poisonous effects. 


IRRIGATION 


Irrigation is out of question, being quite limited 
or possible only in oases or Bundhs, (dams), at 
hill-outskirts or along old buried river, stream 
courses and around Jakes like “Sambhar’ and 
other few water-collecting depressions. 


CROPS AND FLORA 


Rain-crops are the hardy Bajra, pulses, etc., 
and drought resisting plants, pot-herbs of arid 
but useful type (Acacies, Prosopis, Capparises, 
ete.,) and hardy though very nutritious fodder 
and pasture grasses, however, grow and _ persist. 


. CLIMATE 
Climate is healthy though severe, making men 


and all living beings, hardy, hospitable, sagacious, 
brave and resourceful. 
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FAMINES 


Extremes prevail and often cause famines, scar- 
cities, drought, pests (locusts), frosts, sand-storms, 
hot winds, scorching hot blasts called “Loo”. 
Hence is the local saying “Famine” peeps into 
the doors of Marwar.” 


TEMPERATURE 


Both diurnal and nocturnal temperatures range 
abruptly between long limits, both ways, some- 
times causing blood-heat, rising to 120 F, in mid- 
summer; and, frost and ice early and late, by freez- 
ing in midwinter, in open, over night,—sand being 
a good conductor and situations being naked and 
exposed to accelerate the severity of the weather. 
In January, the temperature falls to below freez- 
ing point during night. 


FAUNA & FLORA CATTLE 


Although some notable ancient species of wild 
Fauna and Flora have become extinct like the 
lion, wild Ass, birds, sea-animals, etc. and dates, 
cocoanuts, the domesticated cattle—cows, sheep, 
goats, camel, cattle, horses, buffaloes, etc., and 
temoca, melia, ficus, etc. are still well-preserved 
and kept useful and famous for dairy, draught, 
conveyance, plough, and timber and shade and 
other economic purposes respectively. Still, de- 
generation has become inevitable owing to recur- 
ring famines, poverty and genera] backwardness 
and growing desert conditions. 


BROWSERS, WORSENING DESERT 


The browsers (camel and goat) especially are 
adding ‘fuel to the fire’, so to say, in respect of 
increasing disappearance and degeneration of 
natural vegetation, and worsening of desert con- 
ditions. But, they cannot, immediately be avoid- 
ed or ousted from the rural population of the 
country, the camel being the “Ship” and goat the 
“Cow”—supplementary of the desert. The natur- 
al and artificial plants and fields crops no doubt 
receive a set-back from them. The following local 
saying well describes their depredatory habits and 
effects on vegetations. ‘Ss aye) wewt-as 
SSA TR 
The Camel spares AK (Calotropis spp) but the 
goat spares nothing except stone pebbles). 


CRUX OF THE PROBLEM 


The perplexity and burning question of the 
day, therefore, is “How best to maintain and 
increase the vegetation and production versus the 
two enemies above-named, meeting the require- 
ments and prosperity of both at the same time, 
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besides giving battle to sand-invasions to conquer 
the desert, so to say. : 
MAN—NO LESS A DEVASTATER OF 
VEGETATION 


Here, man, too, can afford to show but little 


‘sympathy and safety to the vegetation of the 


desert, rather he adds to its devastation owing to 
his wasteful or uneconomic and ignorant ways of 
its exploitation rather over-exploitation which he 
has, unavoidably, to resort to, both in times of 
plenty and scarcity, the more so during the latter, 
when he is forced to cut remove or even root out 
trees, shrubs, herbs, grasses, etc. for food and 
feed for himself and cattle as famine-food. Besides, 
demands, for huts, fencing, firewood, etc., have 
to be constantly met from them. 


EFFORTS IN AID OF VEGETATION 


The governments, agriculturists, cattle farmers 
etc. are becoming conscious and enlightened, more 
and more, day by day; and, grow more food- 
fodder and wood-Campaign is being planned 
But so far it is like a drop in the ocean. Much 
has to be done or must be done, sooner the better, 
to keep the balance of production and consump- 
tion, well-maintained. 


DRY FARMING 


Therefore, foresters and reclaimers have been 
anxious, the more so, since forestry, here is main- 
ly of dry-farming xerophytic,  salinity-bearing, 
drought-resisting economic species. 


RURAL-COMMUNITIES 


The country people are agriculturists, cattle — 
farmers and cottage industrialists (depending 
mainly on local forest products and minerals). 


FORESTRY 


Forests being the original source for all vege- 
tation, forestry must naturally occupy precedence 
and front-position in combating sand and _ its 
concomitant troubles, on all programmes and 
plans for resuscitation. The fact stands:—‘‘The 
more of forests the less of desert and vice versa.” 


TRIALS 


Many a species—Indian, African, Australian 
and American, e.g., Acacias, Cassias, Atriplex 
Casuarina, etc., were tried but with little success, 
till P. Juliflora came to be adopted and spread. 


MULTIPLICATION 


Passing of the experimental stage was declared 
when P. Juliflora had become a seed-producer, 
multiplying on a large scale in Marwar and 
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some other states (Bikanir, Mewar, Bundi, (Deo- 
hi Cantt.), Ajmer—Merwara, etc.) in Rajput- 
ana, Bombay (Gujrat), C. I., etc., almost all from 
seeds produced, locally, in Marwar, etc. 


NOMENCLATURE PROSOPIS JULIFLORA 


Mesquite or Algaroba. Its economic name is 
the Californian fodder Natural Order bean tree, 
after the pods. 


NATURAL ORDER 


It belongs to the family Leguminoseae, genus— 
Prospopis of which there are two species—- 
Spicigera and Stephaniana in India, this being the 
third. It is a native of Brazil and indigenous 
or cultivated and acclimatised in 8. & C. America, 
California, Mcxico, Texas, West Indies, etc., now 
naturalised in the Indian dry zones, Tropics and 
‘lemperate). 


CHARACTERISTICS— IDEAL OF DESERT 
FARMER 


Normally, these are —-(1) Adaptive to dry even 
infertile mobile sands and soilless rocky boulders 
and dunes or saline areas. (2) Early Sand— 
fixer. (3) flood and wind erosion checker. (4) 
Drought, heat and wind resister. (5) Non-irriga- 
tional or water economiser. (6) Grower and 
spreader, both above and below ground (sub- 
surface and deep-rooter) (7) Not an easy prey 
to, yet a supporter of browsers, too, (8) Good 
seeder and regenerator and self-grown-sown. (9) 
Strong ready and persistent recuperator (by stool 
and pollard shoots and root-suckers) despite in- 
jury, frost-bite, etc. (10) Prolific and early 
yielder of wood, fodder and edible or other 
economic products. (11) Ever-green and early and 
copious shade-giver. (12) Long-lived and_ tena- 
cious. (13) Landscape beautifier. 

Indeed, such a queer, complete and variously 
adaptive combination of qualities and powers is 
rare, but if available, is what the desert wants. 


Pp. JULIFLORA PROVING IDEAL 


How efficiently rather wonderfully, it fulfils 
almost all the above ideal characteristics, alone 
or in association with others, would be evident or 
understood from the description of its achieve- 
ments. 


EARLY IMPRESSIONS & EXAMPLES 
FRANCE 
Atlantic coastal sand invasions, and their 


preventive and reclamation measures in mid- 
centuries gave birth to this branch of forestry, in 
the Gascony province of France. 
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AMERICA 


Early settlers and missionaries did herculear 
tasks, in the past 2 centuries, of reclamation and 
rejuvenation in California, Hawaii, etc., desert: 
where P. Juliflora is believed to have played 2 
magnificent part. 


RAJPUTANA 


Efforts to fix up shifting sand-inroads and 
prevent their increasing nuisance to the beautiful 
city of Jaipur, as well as reclothing of denuded 
rocky-cum-sandy desert around Ajmere and 
Beawer, brought forest conservancy to Rajputana 
during the seventies of the last century, where 
Munj, A. excelsa, Acacias, Melias, etc., were tried. 

PUNJAB 

The real and encouraging impetus and hope 
came when, in 1912-13, the Indian Forester 
brought to light the successful prevention of shift- 
ing sand-invasions and erosions near Attock, 
Indus, by P. Juliflora where other measures and 
species had practically failed. 


FIRST EXPERIMENTS HERE’ 


Later (about 1918-19) Messrs. Kunhi Kanan 
of the Mysore Agri. Deptt.) on research in Ameri- 
ca and R. B. Rangachari, (Lec. Bot., Agri. College 
Coimbatore,) strongly recommended it. Latest is 
from A. P. F. Hamilton, I. G. F. (I. Forester, 
March 1947). 


VARIOUS ECOLOGICAL TESTS 
TRANSPLANTING 

The writer promptly and happily picked it up 
as a long sought-after God-sent blessing to the 
desert. Seed obtained from Govt. Bot. Gardens, 
Saharanpur was sown in 1913 spring (February 
end) in the Central Agri. Horti. Forest Farm, 
Zhalra, Jodhpur, Germination was almost cent. 
per cent. Growth was excellent, the seedlings grew 
over a foot during 7 months. 200 transplants 
were put out at the close of rainy season in 
different soils, situations and conditions, mostly 
arid, trying, exposed to inclement desert weather 
and open to inroads of cattle and men, to test 
its hardy and persistant nature, with restricted 
irrigation. 

DIRECT SOWING 

A few seedlings were left in situ, to test com- 
paratively direct regeneration. 

Both methods proved successful. Naturally, 
however, the seedlings left in nursery seed-beds, 
owing to regular watering, deep soft rich soil and 
protection, grew so luxuriously that in six years 
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they attained fifteen feet in height and developed 
crowns matching their neighbours,—Cordia, Zizy- 
phus of double the age. This proved that better 
tending and situation results in better growth. 


HARD DESERT RECLAMATION 


Thus encouraged, more seed was sown in forth- 
coming rains and. in branch nurseries around 
Jodhpur and scattered blanks. Hundreds of 
transplants raised were put out under more diverse 
and difficult sandy or rocky conditions in arbori- 
culture and reboisement areas of Jodhpur and 
other ranges and scattered plantations. 


HEARTENING RESULTS 


Both by transplanting as well as direct sowing 
the plants grew well even without watering after 
a year or two, the seedlings of the direct method 
however germinated and grew only in prepared 
pits and in plentiful rain. 


SELF-SOWN, SELF-GROWN 


After 4 or 5 years, it became naturalised, self- 
sown and self-grown in favoured localities; and 
supplied seed in quantity for propagation. 


VEGETATER OF INFERTILE 
STONE QUARRY DEBRIS 


The first transplants were put out on Jagat- 
sagar & Partapsagar quarries-Debris-mounds of 
sandstones, where not even grass and herbage 
would naturally grow, in 1912-13. The plants 
had to face the usual drought and_ browsing 
injury, in the ensuing summer. Irrigation was 
sparingly given. They did well and grew about 
double the size before the rains. And, the vege- 
tative activity was so great during rainy season 
that the plants put forth a height growth up to 
3 to 5 ft. Thereafter they were left to nature 
without watering. Plants continued to grow 
almost equal to those on dry sand-dunes. The 
browsers are chiefly the city goats, here. They 
stood well their attacks, firstly because their 
(goats) instinct did not allow to relish the foliage 
of a new species; and secondly, the foliage was 
neither attractive nor tasteful. But, the danger 
from axe of the firewood exploiter—the poor 
citizen began to play havoc from the third year 
onwards when the plants attained faggot size. The 
recuperative power of the species was so exuberant 
that it sprouted into vigorous shoots and long 
enough to yicld thin faggots one and half to 2 
inches, the next growing season to mect the de- 
mand of the greedy cruel cutter. Thus cut and 
recut and cut-back, the plants struggled hard sur- 
viving up till now (about 32 years since), some 
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stool-shoots making head-way to about five to 
seven feet height with dwarfed crowns, with crook- 
ed branches and twisted stems, as escapes, the root 
systems and the under-surface stump, however, 
thickening to about one ft. diameter with con- 
torted roots of restricted growth threading in 
between the stone gravel and ballast. No other 
species of trees or woody shrubs would grow so 
tenaciously and well in such situations and condi- 
tions. Its success here gave hopes of greater 
success in similar rocky desert or sand-dunes. 


LITHOPHILOUS 


The afforestation or reboisement of Chhitar Hill, 
where now stands the grand and strong, beautiful 
“Sri Umaid Bhawan Palace”’,—proved a baffling 
problem since the time of Maharaja Sri Jaswant 
Singhji (2nd). Several gardens and arboricultural 
species were tried at enormous cost and labour, 
but to no avail. The hill of naked solid sheet- 
rock horizontally disposed sandstone-massive and 
compact (with only fine cracks) as the Vindhyans 
are formed here, looked bleak and dry, as ever, 
and the planting opcrations were abandoned 
hopelessly. Emboldened by the trials of P. Juli- 
flora as above-mentioned, it was given a trial, here 
too. A temporary nursery was established, where 
thousands of plants of this and other hardy com- 
panions,—P. spicigera, Acacias, Ailanthus excelsa, 
Melia, Cordia, etc., were raised and’ planted on 
the hill and its surrounding debris-mounds and 
sand-accumulations, taking advantage of the 
stone and kankar-murram pits and crevices in 
rock mass, here and there, making them wider 
or filling hollows, corners with debris, rubble and 
sand or carth, as available nearby. The plants 
were watered but sparingly as they were born of 
seeds of parents grown on the stone-debris-mounds 
described above, and were hereditarily lithophi- 
lous and acclimatised: and were believed to stand 
the situation better. The nursery-beds themselves 
were made on sheet rock sub-stratum with about 
one ft. of clay and sand mixture, to include 
lateral root system. Watering was given to seed- 
lings only after the cessation of rains. The trans- 
plants, as was expected, did adapt well, and the 
operations continued for long, since, have now 
been successful to cloth the naked hill and _ its 
darren environs, well. 


Its marvellous power of growing in even solid 
rock mass with only fine almost imperceptible 
cracks as in sandstone quarry mural scarps are 
exhibited in the overflow cutting and overhang- 
ing precepitous hill basement of city wall near 
Partap Sagar Jodhpur. 
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SHADES QUARRIES & EMBANKMENT 
It grows even on thin film of fresh dust and 

debris of stone quarries with solid impervious 

rock bottom, so soon and so well forming thickets 


and umbrella-like crowns that quarrymen take 
shelter against the sun. 


HALOPHILOUS CUM PELOPHILOUS 


Marwar junction (B. B. & C. I—JU. —U. C. 
Railways): here the soil being hard calcareous 
clayey kankar gravelly and saline with brackish 
hard soapy binding water, plants and’ trees gene- 
rally do not grow well; this was tried with 
marvellous success. The parent plants (nursery- 
raised) did hold the soil and situation which was 
exposed to browsers and over-cutting, soon propa- 
gating by seeds and suckers forming family 
groups, after 5 to 10 years, of seedlings and sap- 
lings clustering round and dispersing far and wide 
by seeds carried long way by browsers. The once 
naked ground, all round and along the railway 
is now covered with thickets and seed- 
bearers and shade-givers. As a live-hedge around 
farms and courtyards and cattle-yards it proves 
efficient quick growing and ever-green, pleasant 
looking. 


HALOPHILOUS CUM ARENOPHILUS 


At Luni junction (J. Railway), (Hyderabad- 
Sind branch): the soil is loose sandy, more saline 
dry and shifting, and the water more brackish. 
It has grown higher with more fascicled without 
crowns, growing fast, irrigation, likewise shading, 
sand-fixing and beautifying the environs of the 
station and the line. Around the railway bunga- 
lows and quarters it has become high and protect- 
ing like wall. From this junction all along the 
branch line, at almost all its stations it has flourish- 
ed likewise. The detentions of the trains was a 
recurring trouble and the planting and natural 
propagation of this and other hardy species has 
had good affect; and its spread further is desi- 
rable. 


ARENOPHILUS SAND FIXER 


Blown-sand, during dry hot summer, was a long 
standing menace to the town of Balotra on the 
leeward of broad (about half mile bed and high 
banks of) Luni river. Houses, cottages and Police 
chowki, etc., on the windward border of the 
town, used to be sand-buried: wholly or partially 
in a few years’ time, needing raised protective 
fencing or walling or shifting to safer sides, alto- 
gether. Protective plantations of Melia, Acacia, 
Albizzia were made; but, to little effect, really. 
This new comer was giving good hopes at above- 
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named places, and with greater hopes, it came 
to the succour of the protectors and the protected. 
It has, during the past 25 years, grown to form 
a pure association of its own, or mixed with others 
above-named, fixing sand giving shade, shelter and 
beauty. 


3 CALCIPHILOUS 


Murram lime kankar hard-panned beds, naked 
or thin soil-covered, dry and impervious localities 
abound, especially at the base of or around hills 
and sand-dunes in this desert country. To clothe 
them with vegetation is a knotty problem. No 
tree vegetation except scrubs or brush wood: bush- 
es would take hold easily. Presopis has done well 
on such situations, too very well, of course, by 
sowing or transplanting, in pits filled with soft soil 
as at Chhitar hills etc., near Jodhpur. 


WATER LOCKED ILL-DRAINED SITES 


Murram deposits are excavated all over, for 
lime burning, and long series of pits and trenches 
are thus made and abandoned as water-logged 
or ill-drained spots. No trees would grow easily 
in such situations at least till refilled with soil 
sufficiently. Prisopis has done well here too. 


SHIFTING SAND BINDER IN DIRE DESERT 


On Phalodi branch of J. Railway, still more 
difficult sand trouble prevailed. = Train 
detentions were more frequent and costly. Re- 
moval of sand, now and then, during hot dry 
months, had to be done by employing large gangs 
of labour. Between Lohawat and Phalodi where 
sand is quite fine, loose and mobile, is wind-blown 
like currents of water following close the rain- 
fall was upon the crux of the trouble. Tree- 
growth was further checked by want of water 
for drinking or irrigation, the water being brack- 
ish or too deep and too far. The substratum is 
rocky and near surface in flat portion, and deep- 
buried under sand-dunes. These factors made 
the situations exceptionally adverse. Sand-fixing 
efforts were made here, too. The most hardy | 
desert plants like Acacia, Calotropis, Saccharum 
Saraetc, were tried along with this tree. None 
did flourish even with little watering, except the 
last named, which persisted well. 


AROUND XEROPHYTIC 


By virtue of its fleshy liner small leaves, resinous, 
gummy starchy element in all its active organs 
and pods, its restrained stomatic transpiration 
and respiration, when dormant lateral as well as 
downwards spread of roots, its power of absorb- 
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ing atmospheric moisture and storage of reserve 
food material, it has assumed xerophytic nature 
befitting success in desert-life under varying diffi- 
cult conditions. 


ACCLIMATISATION 


It has been found to become acclimatised in two 
generations after the local ecological conditions 
have been well adapted and its regeneration 
from its own locally produced seed has become 
self-sown and self-grown. 


RE-GENERATION NATURAL & ARTI- 
FICIAL 


As has been observed it is an early and prolific 
secder and regenerator by seeds, shoots and suck- 
ers, twice in a year the seed being protected by 
hard covering and the pod being edible is dis- 
persed by cattle and birds eating its pulp, far 
and wide. The seedlings are hardy, and stand 
drought conditions well even from early stage, and 
being armed with spines are protected against 
browsers; nor is their foliage attractive or relish- 
ing, then. The great vigorous ready recuperative 
power makes it regenerate by stool-shoots, pol- 
lard-shoots and root-suckers, readily after injury 
from cutting, biting or trampling. The nursery 
raised plants are capable of standing transplanting 
shock well after even half year’s growth, and 
become established soon with little watering for 
another six months or so, till favourable rains 
come to their aid. No doubt, the larger the 
plants the better, and the longer the irrigation 
period the greater the growth, especially under 
adverse conditions. 


GERMINATION 


Seeds eaten by and ingested in stomach, of 
cattle germinate well, and in only two or three 
days after sowing in situ or in nursery. Similarly, 
seeds soaked in water for 1 or 2 days germinate 
soon. Otherwise, the seeds take about a week 
to germinate if watered or soaked in situ by rain- 
water. Therefore, it is advisable to use the 
mature seeds collected from the excreta of cattle 
yards. 


RECIPROCATIVE ECOLOGY 


As described above, it is clear that itself being 
widely and elastically adaptive to natural ecolo- 
gical conditions, as available, makes the best use 
thereof or creates its own ecological congeniality 
after establishing itself firmly and extensively, by 
a well-maintained strenuous and irresistable pro- 
cess of sociability and creative power. So to say, 
it lives peacefully with its neighbours or associates 
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of its own or others of like nature. It creates 
humidity in air and soil, it protects and is aided 
by them. It enriches soil for itself and others. 


A LIVING EXAMPLE OF ITS HOSPITALITY 


It is growing like twin-brothers with Albizzia 
odoratissima, for 30 years past, on Paota road— 
“Zalim Vilam”’, road junction, Arboriculture, 
Jodhpur, shewing normal growth of both living 
peacefully. Similar examples are found elsewhere, 
too. 


LIGHT-DEMANDING CUM SHADE- 
BEARING 


This is another good combination of qualities 
in it. Its light-demanding nature is evident from 
its power of standing insolation, exposure and 
growing fast in blanks and gaps. While, its shade-~ 
bearing nature is proved by its own seedlings, 
born under its shade and root-suckers underneath 
it as well as itself growing well under crown cover 
of others, Melia etc. 


TENDING 


It requires but little tending after transplanting 
or sowing direct except pruning of epicormic and 
other lower branches or adventitious out-growths 
to keep the bole clean straight and round. Its 
crown branches if judiciously lopped or trimmed 
would make the crown dense symmetrical and 
roundish umbrella-like. Thinnings would be neces- 
sary if tall or spreading high-growth be the 
desiderata. In case of live-hedges, successive top~ 
pings and lopping and trimmings would be needed. 
It is self protected against animals. Fire protec- 
tion is seldom required. An ordinance has been 
issued to protect from misuse and overcutting. 


NO DISTURBANCES 


Wherever it is to serve as a blown-sand resister, 
wind-break, erosion-preventive or solid-sheet rock- 
area-reclother or such like, its root system may 
follow crevices, cracks, open exposure, holes, etc., 
and its crowns may spread out creep along or 
climb over or enter into and over surface, it 
should not be disturbed, or checked in any way, 
but they be allowed to take their best and easiest 
course to combat the situation. 


HABITAT 

The best habitat conditions comprise :— An 
open expanse, fine soft soil, deep sandy sub-soil, 
water not too deep (nearer the surface the better), 
a well-drained situation, protection from frost 
and violent wind storms, side-strips and high 
banks of nullah or river, silty sandy loam inunda- 
ted plain and low-lying localities where it can 
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freely spread to form gregarious forest of its 
own or a mixed association with its sister—the 
P. spicegera and other desert plants— Tecoma 
undulata, etc., —Xerophytic associates. 


RATE OF GROWTH 


Transplants as well as the offsprings of direct 
sowings or self-sown, yearly grow, at an average 
rate of one inch to one and half inch in girth of 
trunk or boughs, and one to two feet in height 
and crown spread up to advanced pole stage 
and before reaching full maturity (about 20-25 
years of age), 20 to 25 feet diameter of cover. 
When full mature it grows to about 5 feet in girth 
and 40 feet in height. Its regrowth from stools 
and boughs or thick branches looped or cut back 
or frost-bitten is tremendously rapid attaining 
large dimensions in a growing season or two, Le., 
six to twelve months after: shoots five to ten feet 
long and one and half to three inches in girth are 
observed in favoured localities. 


BOTANICAL DESCRIPTIONS 


Briefly described, it is a large shrub to a large 
tree of varying nature and spread,—low spreading 
crown like a trailer, semi-erect or sub-erect strug- 
gling climber, a large straight clean erect round 
long boled trunk bearing a large spreading round- 
ish crown made up of straight long branches 
growing out of thick boughs, producing a switchy 
tangle of thinner branchlets—drooping pendant, 
terminate twigs laden with bi-pinnate leaves, the 
pinnate being in opposite pairs bearing opposite 
pairs of leaflets giving the appearance of the 
crowns, like sweeping the ground. It bears a pro- 
fuse inflorescence drooping like earrings or 
pendants from leaves, replete with honey-nectar, 
twice a year in autumn and spring. Likewise that 
is a double crop of pods indehiscent pale brown 
pendant, 5 to 9 inches long 1!5 inch broad one 
eighth of an inch thick or thicker if well nourished, 
containing about 1 to 2 dozens flat round brown 
seeds with hard glossy covering integument. The 
mesocarp of the pod is full of gummy starchy 
resinous hexa-tasteful syrupy pulp, edible by cattle 
and birds. The roots system is double, that is 
lateral as well as down going, some of the roots 
traversing Jong thread-like or thick rope-like 
according to the medium or strata passed 
through. The lateral roots lying horizontally near 
the surface bear adventitious buds that sprout 
into root suckers and terminal shoots to make 
independent individuals sooner or later, as re- 
quired by exigencies of parental growth and 
regeneration or recuperation. Bark is thick, green 
to greenish brown to brick bronze to dark grey 
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in colour from young to mature stages of growth 
respectively, mesodermis being reddish brown, the 
endodermits being pale white and the cambium 
being whitish grey full of whitish sap, almost 
always active. Bark strips off long easily, dry 
bark cracks lengthwise, flakes linear contain tan- 
nine. 


ECONOMIC PRODUCTS 


All its parts or products are useful or economic, 
directly or indirectly. 


Wood is made up of hard wood about 75% 
when mature, straight-grained, fairly hard, strong 
crosswise, takes fair polish, exhibits chequered 
colour brownish to darkish red, splits lengthwise, 
sawn easily, suitable for small or medium sized 
furniture, domestic articles, agricultural tools, 
water-lifts, etc., Sapwood is whitish pale, fissile, 
fit for firewood (even green wood is cumbustible 
easily) but is liable to the insect attacks. 


Fencing of the spiny branch wood is efficient 
for protection around fields, cattle-pens, dwel- 
lings, etc., against cattle and men. 


For hut-making, (for roofing and partitions of 
huts) cattle-sheds, etc., it is easily adapted: watch- 
posts etc., are made of its thicker branches and 
boughs, so are the door-frames and gate-crates. 

Fodder beans: its chief and valuable product 
are the ripe pods produced twice a year, in large 
quantity, one to two maunds a year per average 
size tree. They are greedily eaten by goats and 
donkeys and other cattle. | Cattle-owners also 
collect and stall-feed them. The yield begins at 
4 to 5 years of age. The raw green pods are not 
of food value. (Note :— It is suspected of causing 
an intestinal colic amongst cattle who eat it when 
raw, but concrete cases have not been 
detected.) 

The pulp of the pods is of six tastes :— Sweet, 
bitter, saltish, acrid, acid and tannic. It is, there- 
fore, nutritive, tasteful, curative and tonic food 
for the cattle, (Note :—It is reported to be effi- 
cacious in diabetic and other semen troubles). 
The sugary content might be a source of alcoholic 
production. Requires research. 

Gum: It produces translucent gum, in balls or 
tears from its semi-mature trunk wood or thick 
boughs; it is mucilagenous enough, but its other 
properties are not yet ascertained. 

Flowers: Last but not the least important are 
its flowers which are full of honey. The flowers 
appear and remain productive of honey, twice a 
year for about 2 months each time, and therefore, 
they fill up a great gap in honey producing flora 
of the plains. Both wild and semi-wild bees are 
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found to make hives in the crowns of this and 
other species and in fencing, nests and corners 
and eaves of high walls and roofs, in localities 
abounding in P. Juliflora, where before its advent 
or introduction none such hives were observed. 
The yield of honey per tree is to be ascertained. 
Its longevity is not yet ascertained. But, the in- 
dividuals, over 30 years of age are still healthy 
and vigorous. 


INDIRECT BENEFITS 


These are :—Moderation of climate, increase 
of humidity and moisture in soil, helpful to health 
and growth of other plants, animals men, fixation- 
of-sand in desert, retention of subterrean flow of 
water and its gradual escape in springs, wells, etc. 
prevention of erosion on naked steep hill-sides and 
sand-dunes. Impregnation of the air with sweet 
mild fragrance almost all the year round, taming 
of flood water and torrential drainage courses, 
formation of flood screens, watcr-weirs. Nursing 
of other delicate forms of vegetation.and animals. 
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AREA UNDER IT 
It has so much spread over distant scattered 
plantations and self-grown forests that it is diffi- 
cult to estimate the total. area. But, it can be 
safely estimated to be now over a lac of plants 
as seed-bearers and wood producers and shade 
givers, planted by P. W. D. Gardens & Deptts. and 

the public and chiefly Forest Dept. 


FINANCIAL ASPECT 


Costs vary two to four per plant of 2 years. 
Rs. 5 to 15 per 50 plants for 2 years specially as 
the rates of wages, materials, plough, water supply, 
etc., are so much inflated fluctuating and exhor- 
bitant that fixed cost data are difficult to arrive 
at. But, the average yield of net income is safely 
expected to be rupee one per year per fifteen years 
old tree. Thereforc, as many lacs of rupees net in- 
come is estimated yearly, to state and nation as 
many 15 years old trees there are of it, at any 
time. But it being a self-sown self-grown gre- 
garious species, now, it will be almost a free asset 
to the desert with little effort and outlay 
continued. . 
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Katha Manufacture In Bhatkal and Coondapur Ranges. 


By M. A. Gokran, (Ranger in the Forest Utilization Office, Bombay Province, Poona). 


Sio/Bo., Md., G/92-katha|Bo., Md.—The method of katha manufacture in 


Madras is described. 


Introduction:— War-time scarcities gave an 
impetus to the revival of the katha industry owing 
to increasing demands for dyes and other uses. 
The following is a brief description of the method 
of manvfacture followed in Bhatkal range of 
Kanara western division and in Coondapur range 
of Madras Province. 


‘The khair (Acacia Catechu) trees from malki 
or purchased from the forest department out of 
minor forests are cut flush with the,ground and 
made into convenient pieces according to the 
workable bole and even the big sized branches 
are used for the purpose. The largest and the 
heaviest piece might be about one maund of 80 
Ibs. The bark and sapwood is completely removed 
by axe. Such fashioned pieces are brought to 
the site of the still from forests, generally as head- 
loads and occasionally in carts. Chipping the 
khair pieces is done by ingeniously hanging the 
pice of wood’ so as to rest it on a chopping block 
(Fig. 1). It is so hung that even the smallest 
piece can be held on the chopping block firmly 
at the angle desired by the chopping coolie. The 
heartwood is chopped with an axe or by sharp 
koitas. These chips are taken and poured into 
copper pots of oval shape about 6 gallons capa- 
city kept over an oven made of bricks plastered 
with earth and cowdung. Each oven is so con- 
structed as to hold 5 copper pots (Fig. 2). 
The chips are boiled with equal quantity of water 
in the copper vessels for about 3 to 4 hours when 
the extract liquor is taken out from all the pots. 
This extract liquor is passed through cloth to 
remove all the dust and chips of khair logs and the 
liquor thus obtained is again boiled in a separate 
copper cauldron until it gets to the consistency 
of a syrup which is then poured into a wooden 
‘boat’? scooped out of mango logs and allowed 
to cool for about 8 hours (Fig. 3). During this 
period, the liquid katha begins to dry. The 
workers adjust their work in a systematic way so 
that the boiling is done during day time and 
cooling the liquor during evening and till mid- 
night. When this liquid cools to a thick paste 
measured handfuls are taken out and beaten with 
specially made wooden mallets or spatulas by 


parts of Bombay and 


Chemical analysis of a sample from Bombay shows that the locally manu- 
factured product compares favourably with the best 


quality of katha in the market. 


which process it gets hardened. The katha is 
not cooled in a sandpit at any stage. Insufficient- 
ly boiled liquid is returned to the piece-workers. 
The workers are paid by quantity of syrup of the 
correct consistency,’ the quantity being measured 
by the ‘boat’. Small uniform blocks are made 
by an expert who uses a wooden mallet and plat- 
ter. These small blocks weigh about 5 tolas in 
weight. These can be seen in Fig. 3. The blocks 
are further dried in the cool shade of a tatched 
hut fitted with racks. 


The fuel used for the manufacture of katha 
is the waste chips, ends of the logs and other 
firewood. 


Drawbacks in the method of manufacture of 
katha. 


Analysis 


The old method is slightly modified in the 
method described above. The crude method of 
making use of earthen pots for boiling is replaced 
in this method by copper vessels and the katha 
instead of being cooled in a pit, is made in a clean 
wooden trough. 


A sample of katha obtained from Bhatkal range 
of Kanara Eastern division, was chemically ana- 
lysed with the following results :— 


Sample Best quality 
bazaar katha 
1. Moisture. 12.40% 6.45% 
2. Ash. 3.170% 3.620% 
3. Nontannic Organic 
matter. (insoluble 
in ethyl acetate 29.3850 38.150% 
4. Matter soluble in 
ethyl acetate. 50.98% 48.630% 
5. Crystaline catechu 
from above soluable. 
matter on the original 
sample. 4.074% 3.152% 


This shows that the katha compares favourably 
with the best quality bazaar katha. 
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Record. 


By K. L. LAHIRI 


(Silviculture Branch, F. R. I., Dehra Dun) 


G/0453/R.I. Gi1114/R.I.—In the usual type of rainfall gauge in India, the want of a standard 
height at which the apparatus is placed above ground is pointed out. The rainfall at New 


Forest is discussed vis a vis the need of a 
for four months 


: : knowledge of shower intensity. The records 
of an automatic rain gauge installed by the Central Silviculturist at New 


Forest are published, from which, when more data accumulate, the mean and maximum 


intensitics of cach shower can be studied. 


The influence of rainfall on plant growth has 
been realised ever since students of plant geogra- 
phy accepted it as an important factor governing 
the distribution of plants over the world. Though 
the method of expressing this rainfall changed with 
the changed needs, the method of measurement, 


with minor alterations, remained the same till re-_ 


cent years. The rain-gauge, most commonly used in 
the forests of India, is a “single bottle” type, 
known as Symon’s rain-gauge. In it the rain, 
collected through a funnel, is stored in a bottle 
till measured in a measuring glass. The measure- 
ment is, generally, taken once a day. The 
measuring glass is calibrated with the area of the 
collecting funnel and the reading directly gives 
the depth, in inches, of rain that would have 
collected over the area, if nothing was lost by 
evaporation or percolation. 

A knowledge of micro-climate requires a 
standard height for the rim of the rain-gauge. In 
British stations it is one foot from the ground, 
but in India, there is no standard height for the 
rain-gauges in use in the various forests. Under 
Indian conditions, one foot is not the ideal height, 
as during a heavy shower, the rain drops easily 
bounce that height and thus can interfere with 
the record. 

An expression, equivalent to the ‘regime’ was 
probably the first one used in expressing the rain- 
fall of a region. Average yearly rainfall has been, 
and still is, the general way of expression. Dis- 
covery of the differential effects of rainfall during 
the growing and dormant seasons has demanded 
and found yet another expression in average 
monthly rainfall. An expression in the number 
of rainy days is also significant, particularly in 
the tropics, where most of the rainfall of a month 
is concentrated in a few showers. Here it may 
be noted that KENDREW, W. G. (1938) in his 
CLIMATE, has defined a rainy day as being 
one in which at least 0.01 inch of rain is registered 
whereas the meteorological department in India 
defines it as when 0.10 inch is registered. Ob- 
viously we follow the latter. 


The mean annual rainfall in New Forest, cal- 
culated from the record of fifteen years from 1931 
is 85.98 inches. In figure one, this has been 
shown against the totals of each year. New 
Forest lies between 30 dig. 19 and 30 dig. 22’ N. 
latitude, and compared with other places on- the 
same latitudinal position, records a heavier rainfall. 
This is perhaps due to its physiographical position. 
We have net yet recorded for a period long 
enough to comment on the average variability. 
In figure H, the average rainfall and the average 
number of rainy days are shown against cach 
month. The rainfall is primarily of a monsoonal 
type, but the winter months get about 12} per 
cent. of the total rainfall. The effect of this 
amount is further intensified in favour of plant 
life due to the better distribution in number of 
rainy days. The following tables give the heaviest 
and lowest rainfall recorded for each month and 
the heaviest fall in any one day. 


Heaviest rainfall recorded : 


Jan. 7.02 April 2.62 July 38.28 Oct. 4.63 

Feb. 5.49 May 4.89 Aug. 52.02 Nov. 0.84 

Mar. 5.99 June 18.53 Sept. 26.03 Dec. 3.59 
Lowest rainfall recorded : 

Jan. 0.03 April 0.06 July 13.43 Oct. Nil 

Feb. 0.45 May 0.03 Aug. 16.01 Nov. Nil 

Mar. Nil June 0.99 Sept. 4.51 Dec. Nil 
Heaviest rainfall in one day: 

Jan. 3.12 April 1.39 July 8.28 Oct. 2.83 

Feb. 3.58 May 3.49 Aug. 866 Nov. 0.84 

Mar. 1.92 June 5.02 Sept. 7.86 Dec. 1.65 


The remark nil against any month does not 
really give true comparative picture. In our 
fifteen years’, record, March had no rainfall only 
once ; October, five times: November, nine times; 
December, four times. November is the driest 
month and the period from October till December 
is the driest period, (humidity, soil moisture etc. 
not being considered). The effect of low rain- 
fall is not much felt in October, it being the first 
month after the monsoon. 
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All the above expressions of rainfall are based 
on data collected by Symon’s rain-gauge. Purely 
for the purpose of growing plants, particularly 
trees, the above data would seem to be adequate 
to present a picture of the growth conditions. 
The position is rapidly changing today ; inter- 
actions of factors have been discovered by statis- 
ticians and ecologists have also realised them; 
pedologists demand the expression of rainfall in 
relation to the capillary movement in any parti- 
cular soil concerned; soil conservations have 
realised that neither the monthly average nor the 
number of rainy days gives him enough detail 
to guard against erosion. For example, the rain- 
fall in August, 1943 recorded the heaviest fall, 
with the heaviest one day fall of 5.27 inches and 
28 rainy days. But in 1942, with a total fall of 
41.02 inches for the month, and 29 rainy days, 
the heaviest one day fall was 7.02 inches. Again, 
in one case, the fall might have been concentrated 
in a few hours, and in the other, spread over 24 
hours. Thus a knowledge of shower intensity 
and duration has become essential for planning 
soil conservation works and measurement of these 
factors is not possible with a Symon’s rain-gauge. 

Recently we have obtained an automatic rain 
gauge and installed it in our meteorological 
station. This instrument consists of a tilting 
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bucket which tilts alternately, rotating a dial every 
time to one cent of rain. As the dial rotates, it 
moves a pen arm that produces a curve on a 
paper wrapped round a clock-drum. The drum 
rotates once a week when a new graph paper has 
to be fitted. The duration and intensity of each 
shower can thus be read off the graph. Such 
instruments, after installation, should be checked 
as the fine adjustments are liable to be disturbed 
by careless handling. Though it is not expected 
that this type will replace the Symon’s rain-gauge 
in the forests, the automatic rain-gauge is es- 
sential in divisions where erosion is a problem. 
We are, here, using both the types, but it has 
not been possible to set the automatic one to 
standard British height. . 

The rainfall record as collected by the automa- 
tic rain-gauge from Ist June to 30th September 
of this year is tabulated and published below. In 
this, a break of less than one hour has been neg- 
lected and showers have been classified by the 
total fall. From such data collected, it is possi- 
ble to study the relationship of mean and maxti- 
mum intensities for each shower class, the time 
and character of each fall, run off, and other 
phenomena. Such a study, of course, must be 
postponed until we have accumulated much more 
data. 


Jarrah- Australia's ‘Believe It Or Not" Tree. 


By Edgar Bee. 


Jarrah is one of the finest hardwoods in the 
world and one of the two undisputed monarchs 
of the West Australian forests. Karri, the other, 
is the bigger tree, but jarrah is the more valu- 
able and versatile timber. 


Jarrah—Eucalyptus Marginata if you must go 
all botanical—is a very unusual and’ useful hunk 


of tree. One peculiar thing about it is that it 
flowers only once every five or six years. An ad- 
vantage is that the timber, when used for out- 
door construction, does not need painting: a coat 
of oil every year or so preserves it against weather- 
ing. Not only does it resist fire, but also damp, 
white ants, teredo, etc. It can be used in prac- 
tically every trade. a 
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JARRAH AS FIREWOOD AS WELL AS 
FIRE-RESISTANT 


This rich dark red fissile timber called jarrah 
is a little heavier, on the average, than English 
oak (Hardness, Grade 2; Weight, 50-64 Ibs. per 
cu. ft. air dry), will burn. In fact, waste and 
reject jarrah is sold and used extensively as fire- 
wood in the south-western corner of Westralia. 
It will burn all right if you wait till it dries out 
| thoroughly, chop it up small, then get down on 
your knees and pray hard. Many Westralians 
shove the stuff into their stoves and hope for the 
best, because in many parts of the State there 
are not adequate supplies of better firewood. 
Practically all Westralian timbers are hardwoods, 
and jarrah is plenty hard—exceeded only by 
ebony, and Lignum-vitae. It chars to a hard black 
ash on the outside of the pieces you are trying 
to cook a meal with, and then goes out as like 
as not. And: it does not give much heat. 


Although used as firewood, it is in many a 
Westralian country home the material from 
which fireplaces and chimneys are made, built 
upon a stone base. They are, of course, built 
large, but they take roaring log fires—and take 
them year after year without ever burning out. 


I asked Dr. M. R. Jacobs, principal of the 
Australian School of Forestry, Canberra, to tell 
me in scientific terms just how fire-resistant 
jarrah is. He said he could recall no compara- 
tive tests. However, for constructional work, 
beams of jarrah were about the best fire-risk you 
could get, because they merely char on the out- 
side and..... 


For fire-resistance it is one of the best of Aus- 
tralian timbers, most of which excel practically 
all foreign timbers in this respect. Only Burma 
teak and English oak show a rather lower com- 
parative resistance than the average Australian 
hardwood. And more than 90 per cent of the 
timber trees of Australia are hardwoods of the 
genus Eucalyptus. 


Jarrah is one of the eleven timbers (exclud- 
ing softwoods impregnated with ammonium phos- 
phate) permitted to be used by the London 
County Council as _ fire-resisting material for 
building purposes. At least one authority says 
that for beam and column construction it is pre- 
ferable to unprotected steel; steel will buckle from 
heat before jarrah will burn through and col- 
lapse. 

Jarrah may be a poor firewood. And while we 
are knocking it, let us also add that its compara- 
tively low breaking strength brings it into Class 
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3, and that it is slow-growing: so much so that 
a fully-matured tree grown from seed will take 
100 to 150 years. Some jarrah trees are estimated 
to be 1,100 years old. 


JARRAH’S MULTIFARIOUS USES 


In most respects jarrah is tops. You can put 
it into the ground as sleepers for railroad or 
streetcar tracks and it will outwear the rails 
themselves. Its durability in the ground is 40 to 
70 years; white ants won’t touch it. Jarrah sleep- 
ers used for a streetcar track in Perth, capital of 
West Australia, were taken up after 25 years be- 
cause the rails were worn and rusted past use. 
Most of the sleepers went right back for further 
duty. For railway sleepers both jarrah and karri 
have gone into service the world over. Jarrah 
is the best: Karri must be “powellised” against 
white ants. This process consists of boiling in a 
mixture containing molasses and arsenic. 

Before the war some 30,000,000 superficial fect 
of jarrah sleepers were exported annually from 
West Australia to overseas countries. In 1938-39, 
for example, jarrah railroad sleepers both at 
home and overseas, jarrah was from the outset 
intimately linked with the colonial history and 
economy of West Australia. Perth’s Town Hall 
was shingled with it for many years. For the 
machinery, shafting and cog wheels of flour mills 
it was used in the early days. Likewise, it went 
into carriages and wagons. 

Because of its rich red colour and high polish- 

ing qualities pioneers hopefully sent samples to 
British pianoforte makers, who were highly 
impressed. They continued to import their 
timber from the Honduras and Guatemala only 
because they could get it cheaper there—the 
long sea-haul from West Australia added too 
much to cost. Jarrah, amongst the best of the 
Eucalyptus for beauty in grain and colour, is 
highly valued as a cabinet timber. It mellows 
with age and polishes up to resemble mahogany 
—hence furniture-makers give it the euphemism 
“Swan River Mahogany”, naming it for the river 
on which stands West Australia’s capital city, 
Perth. 
--It is particularly suitable for office fittings and 
panels, billiard tables, wainscotting, baluster rails, 
railroad car decorations, shop fittings. Of its 
carving qualities one authority writes that its 
texture is hard rather than tough, and that “it 
responds to the tool with a crispness which en- 
ables the carver, skilled in smart cutting, to pro- 
duce a brilliant effect and vivacious modelling. . . 
Tt cuts ‘as fresh as a carrot.’?” He adds the warn- 
ing that it is inclined to be brittle. 
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Although the grain is interlocked, in most jarrah 
trees, it is fairly straight. However, for beauty 
of figuring a piece of polished curly jarrah is 
unsurpassed. To get a good surface on this stuff 
you need to keep your plane razor-sharp 
and set very fine. You also need to keep 
your temper thoroughly in check. Curly jarrah 
is even more durable than the straight-grained 
sort; it is slower-growing, and is found in the 
sparse marginal areas on the fringes of the prime 
forests. . ie 


“GIANT”—LAND © 


It is easy to see, then, why jarrah was the 
earliest export from Western Australia. By the 
end of last century an enormous overseas demand 
_ had been created’ for the timber of these trees 
with the deep-fissured dark-grey, brownish or 
nearly black bark which grow, with a reddish 
tinge, often in company with karri, red gum and 
worth a total of Rs. 26,40,000 went to the United 
Kingdom, Ceylon, Mauritius, Nauru, New Zea- 
land, the Union of South Africa, Portuguese East 
Africa, Egypt, Iran, Iraq, as well as to the various 
States of the Commonwealth of Australia. 

One of Perth’s old colonial buildings was on 
jarrah posts driven into the ground. When taken 
up after 70 years they were perfectly sound. An- 
other Perth building demolished after 84 years’ 
service had jarrah roof, wall-plates and joists as 
sound as the day the place was built. 

Jarrah’s imperviousness to damp and that wily 
mollusc the Teredo borer makes it ideal for ma- 
rine construction—particularly jetty piles. How- 
ever, to be quite sure against Teredo, Limnoria, 
Chelura, etcetera, preservative treatment is ad- 
visable. Piles taken from bridges 50 years in posi- 
tion in West Australia have been sound. 

By the same token jarrah is good for -ship- 
building and is listed at Lloyds of London as an 
approved timber. It is particularly recommended 
for ships’ planks. Jarrah helped make Westra- 
lian maritime history. Before the days of steam, 
many a stout vessel built on the banks of West 
Australia’s few rivers, and registered at the port 
of Fremantle, (Western Australia), sailed the 
world and founded local fortunes. Jarrah lug- 
gers still operate off the famed and cosmopolitan 
pearling port of Broome in the north-west of the 
continent. 

Jarrah is very widely used for road paving 
blocks. Jarrah and karri have paved the streets 
of many famous cities. Charing Cross, London, 
was paved with jarrah blocks as early as 1890. 
Other famous thoroughfares so paved include the 
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Rue Lafayette and Rue Chateu d’Eau, . Paris. 
St. Kilda Road, Melbourne, is paved with jarrah 
blocks. Both jarrah and karri have done similar 
duty in South Africa, South America and many 
other parts of the world. The Pall Mall, Picca- 
dilly and Regent street were paved with karri 
blocks. Karri has the quality of not being slip- 
pery. The floors of the Art Gallery and Museum 
in Melbourne were laid with karri. 

Jarrah is widely used for telegraph poles, mine 
cage guides and shafting timber, bridge decking, 
many aspects of building constructional work, in- 
cluding beams, joists, plates, flooring, rafters, 
window frames, weatherboards, posts, rails, 
scantlings. ; 

Because it was plentiful and its versatility was 
soon appreciated some Acacias, in a belt of coast- 
al country between 50 and 100 miles wide ex- 
tending from Albany in the extreme south of 
West Australia for about 400 miles northwards. 


The average jarrah is between 90 and 120 feet 
high, yielding between 40 feet and 60 feet of clean 
log length, while “King Jarrah” at Manjimup 
(Western Australia) is 145 feet high, and has 26 
feet girth 4 feet from the ground. The bole mea- 
sures 95 feet and the tree is estimated to contain 
22,800 super feet of marketable timber. There 
are said to be bigger jarrahs in the forests further 
north. The yields from the virgin forest is between 
5,000 and 6,000 cubic feet of jarrah per acre. 


The giant of the Westralian forests is the karri. 
One of these, the “ King Karri” near Karridale 
is on record as having a total height of 342 feet, 
with a bole length of 242 feet and a girth of 40 
feet. Another 265 feet from ground to top 
of foliage, with a bole measurement of 135 feet 
and a girth 33 feet 4-1]2 feet from the ground 
and 19-1/4 feet 113 feet above ground, yielded 
62,200 super feet of sound timber weighing 120 
tons. There was one hollow karri tree near Den- 
mark, W.A., through which a bullock team could 
be driven with ease. Karri trees have yielded jetty 
piles up to 90 feet in length. 


In the green depth of these forests work those 
short heavy men known colloquially as “jarrah- 
jerkers”, their tools arc axes and steel wedges, 
cross-cut saws, tractors and whims—pairs of giant 
wheels under which logs are slung for towing from 
forest landing to mill. Theirs is a hard muscle- 
building life and a skilled occupation. Years of 
experience have gone to the acquirement of that 
knowledge of trees and timber-working which en- 
ables them to fell a “stick” so that it falls to with- 
in an inch or two of any selected spot. 
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They can cut down a ft. diameter hardwood _ 


in 50 minutes. When it comes crushing down the 
warning cry “tim—ber!” rings through the forest. 

There are more than 3,600,000 acres of dedi- 
cated State forests in West Australia, and in a 
normal year some 38 million cubic feet of log 
timber, about three-fifths of it jarrah, is cut from 
them—timber worth more than Rs. 16,062,500 
in all. Pure karri forests, incidentally, cover only 
about 150,000 acres. 


HUGE EXPORTS 

In 1836, West Australia exported 120,000 super 
feet of timber worth Rs. 33,250. From such 
small beginnings the industry grew. Timber 
exports in 1860 were worth Rs. 65,750; in 1938, 
Rs. 10,709,000 in 1939, Rs. 77,10,000. In 1938-39 
undressed timber to the value of Rs. 50,30,000 
went to the United Kingdom, British West Africa, 
Ceylon, Cyprus, British Malaya, Mauritius, New 
Zealand, Union of South Africa, Portuguese East 
Africa, Belgium, Egypt, Germany, Iran, Iraq, the 
Netherlands, U.S.A., and the States of the Com- 
monwealth of Australia. This from a State with 
a population of 493,000 and employing about 
4,200 persons in forestry shows the importance 
of jarrah in the State economy. 

In the boom years of the industry, 1925-28, 
average production was 237 million super feet a 
year. In the immediate pre-war years this had 
fallen, largely because of indiscriminate cutting 
in the past, and the need for replanting and con- 
servation, to 160 million super feet annually. In 
1944-45, under the war-time quota, production 
was 105 super feet. However, the trend is now 
upwards. Some new mills have been or are being 
built. Production in 1945-46 was about 110 
million super feet. 


INDIAN FORESTER 


April 


During the war years a quota system was 
imposed on the industry. The production quota is 
now 115 million super feet a year, of which only 12 
per cent can be expected beyond Australia, which 
permits only token exports compared with some 
56 million super feet a year pre-war. Such ex- 
ports are for essential purposes only—mostly rail- 


‘road telephone and shipbuilding. 


The way in which export volume has been 
affected by the quota system is shown by the 
fact that exports from the State in 1944-45 were 
34,200,000 super feet, of which only 5,500,000 
super feet went overseas, while exports to other 
States of the Commonwealth were nearly 50 per 
cent higher than in 1938-39, when total exports 
to all points were 68,600,000 super feet. 

This position is due to rehabilitation needs 
within the Commonwealth caused by the war. 
Normal times will come again, and jarrah will 
be available for the world’s needs. The hard- 
wood forests of West Australia are the most 
important timber reserves in the Commonwealth. 
West Australia and Tasmania are the only two 
States of the Commonwealth with a timber sur- 
plus. 


Although the boom in the milling of jarrah has. 
passed, the supply will continue so long as the 
demand lasts, thanks to Westralia’s enlightened 
policy of forest regeneration and care the most 
advanced in Australia. Foresters now zealously 
guard immature stands of jarrah and stringently 
supervise the milling of mature trees. C. Hartley 
Grattan, Carnegie Fellow and author of Intro- 
ducing Australia, visited the important milling 
centre of Pemberton in 1938, and studied West- 
ralian forestry. He has since pointed that the 
policy of timber conservation as practised in 
Western Australia is in many respects ahead of 
many other countries. 


My Combat 


With Ghost. 


By S. P. SAHI, PFS. 


It was during the early days of the World War 
II, that I experienced something about the truth 
of the evil spirits. I say truth because it could 
not have been anything otherwise. I had just 
then passed out of an Officers Training School 
and had received my first posting orders in an 
infantry batallion at Delhi Cantonment. 


Housing problem in those days was just as bad 
or perhaps worse than during the latter days of 
the war. The Officers Mess was full up and the 
hutted accommodations for officers were then. 
under construction. 

So my C.O. allotted to me a single accommo- 
dation in a bungalow occupied by a young married. 
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officer of the unit. This bungalow was a peace- 
time dwelling of the burra-sahibs and contained 
ample space and luxury fittings, with spacious 
lawns and gardens and hedges, trimly maintained. 
At the time of my arrival in the station in 
August, my neighbour’s family had gone to the 
hills. So I was lucky in getting for myself a 
nice suit rooms. The room which I decided 
to make into my bed-room was particularly at- 
tractive. It contained no less than four large 
glazed windows and plenty of ventilation. 


. That first night there happened to be a gala 
night in the Mess. I had taken liberally of 
liquid refreshments from the C.O. and the Second- 
in-command, followed by a late buffet. So 
when I returned to my bungalow it was past 
11-30 p.m. ; 

My bearer, whom I had brought with me 
from the O.T.S. drowsily kept on- waiting for 
me. I let him go with a sabash after ordering 
‘for the chota-hazri at 6-30 next morning. 


I went to bed, after securing the doors from 
the inside but leaving the windows open. It was 
safe enough that way since the windows were 
provided with fine meshed wire gauze. I felt 
cosy in my bed, the ceiling fan over me was in 


full blast and the neat furniture and curtains_ 


looked so alluringly fascinating. I pressed the 
bed-switch of the table-lamp and it was dark. 
I was feeling somewhat tired and soon fell in a 
reverie. My thoughts went back to the Mess. I 
could see the hazy faces of all the guests—the 
through the darkness, black streaks of clouds 
gaily lit premises, the abdar busy at the bar- 
counter. The music of the “Wish me luck....” 
resounded into my ears. I thought of the C.O., 
offering me a drink and cracking a small army 
joke. Soon I was in deep slumber. 


. &, * * 


Tuck! Tuck!! Tuck!!!—a stealthy noise 
came to my sub-conscious mind. I was fast asleep. 
The noise became more frequent until it multi- 
plied and filled the room. Half awake, I thought 
of the Big-ben beating with a rhythm. Surely 
it could not have been the clock. Was anyone 
walking tiptoe inside the room or practising a 
slow-motion tap-dance? By now I was full 
awake. I tried to look around through the dark- 
ness, but I could see nothing except the radium- 
dial of the Big-ben on the mantel-piece. I could 
see only one hand of the clock at 2. Where was 
the other? God bless me! it was 10 minutes 
past 2. — . 
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The confusion had meanwhile increased multi- 
fold. It looked to me as though there were a 
thousand people engaged on tap-dancing. My. 
heart was beating rapidly—the drone of the ceil- 
ing fan had drowned in the din. 


I mustered courage, and tried to gather my 
nerves. I. succeeded partly. I stretched forward 
my hand to find the bed-switch of the lamp. It 
was nowhere to be found. Then I thought of 
the “safety first.” My hand promptly went 
underneath the pillow to grab the big hunting 
knife which I always kept with me by night. I 
touched its knurled handle but before I could 
get hold of it, it slipped down. Oh, hell, I must 
get up to pick it! 

I tried to get up—to stand on my feet. But 
something was holding me back. I turned on to 
my elbow and convulsively struggled. But in 
vain. My eyes were wide open. I could see the 
Big-ben on the mantel-piece—it was now 15 
minutes past two. What looked to my perplex- 
ity a spell of several long hours had, in fact, been 
only a trifling duration of 5 minutes. 


I was in perfect senses. 


Then something-else happened. I saw 
descending from the cciling. The sickening 
noise of the thousand and one “Tut” “Tuts” sud- 
denly declined until it completely fizzled out. But 
its place was instantly taken over by the surrep- 
titiously approaching black fog which was des- 
cending over me like a multi-limbed giant octo- 
pus. It came right over me until I could see no 
more. oe 


I was groaning under the exceedingly heavy 
weight of some one or something. My lungs were 
being constricted. My whole body had frozen. 
I was sweating heavily—-cold and crystal sweat! 
I knew somebody was murdering me in cold 
blood—somebody whom I could not see, whom I | 
could not understand—whom I could not feel 
with my touch, but nevertheless whose great 
capacity of crushing to death I fully felt. T 
screamed vociferously—which could’ be heard 
from miles—I shouted at the top of my voice for 
my servant, in fact I made all sorts of phonetic 
efforts. My fear and surprise knew no bounds 
when I discovered that no response whatsoever 
was forthcoming from any quarter. 

So, at last I decided to die the painful death 
as best as I could. There was no alternative left. 
The monster had not relaxed its hold upon me. 
My breath was failing fast. Suddenly it tapered 
off and I felt the last pain on my mortal remains. 
I lay dead—completely dead. 
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- I do not-know when and how life came back 
to me. It has remained a mystery to me until 
to-day. Was I not quite dead then? Had I mere- 
ly fainted? I cannot commit one way or the 
other. 


The first signs of life came back to me with 


6 O'clock. ‘There was someone outside saying 
something in loud but supressed tones. It was so 
vague, so indistinct and to me it looked so inarti- 
culate. That speech from outside persisted. After 
tremendous mental conflict and effort my mind 
woke as though from deep drunken slumber. I 
caught one word that the fellow from outside 
was uttering and I clung to it bedy and soul. 
“Chaw-chaw” It was my bearer shouting “Cha- 


Hazuh!” 


The whole day I carried the fatigue of the 
long-drawn struggle of the previous night. I 
could hardly concentrate on my work or partake 
of the light gossips and funs in the Mess. I felt 
so sick and depressed. My mind was heavily 
permeated with the ghastly reminiscences. “Was 
the room haunted?”, “Do ghosts really exist?” 
These were some of the questions I. was asking 
to myself. 
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April , 


I was wise enough not to tell of my horrible , 
tale of woe to anyone else. I knew the ways 
of the army, people would begin to scoff soon 
and turn it into a big joke! 

Two months later my neighbour’s wife and 
children and the Aya and the dogs returned from 
the hills. ‘ . 

* 


_ My neighbour gave a cock-tail party in honour 
of their return. All the battalion officers and 
the wives of married officers attended. 

Later, I was talking to my hostess. A very 
charming lady she was indeed. I somehow ma- 
noeuvred the talks and deftly brought the topic 
on to my suite of rooms. “O, you see” she said 
“the big room over there is frightful. We seldom 
dared to walk into it alone even in daylight. 
It was all sorts of forms and figures in it. I hope 
you understand what I mean. I am not quite 
sure, but the old mali says there lies an ancient 
grave buried beneath the floor. I’m sure you are 
not using that room for your bed-room—though 
obviously it seems an ideal one for that?” 

“No”, I instantly replied “my bed-room is in 
the next one.” 

And truly too, I had not dared to sleep into 
that room after my combat of the first night! 


~Q~Convocation of the Indian Forest College 
and the Indian Forest Ranger College, Dehra Dun, 1948. 


The joint convocation of the Indian Forest 
Colleg: and the Indian Forest Ranger College, 
Dehra Dun, for the passing out of the 1946-48 
classes took place before a very large gathering 
in the sports pavillion of the Indian Forest 
College at 4 P.M. on Tuesday the 30th March, 
1948. (The convocation was originally arranged 
to take place in the Convocation Hall on the 
3ist March, forenoon, but to suit the convenience 
of the Hon’ble Minister Mr. Jairamdas Daulat- 
ram, the revised venue and time were adopted). 


The Hon’ble Minister Mr. Jairamdas Daulat- 
ram, Minister for Food and Agriculture in the 
Government of India presided over the convoca- 
tion and presented the diplomas, certificates 
and prizes to the outgoing classes. Along with 
him on the dias were Mr. A. P. F. Hamilton, 
C.LE., O.B.E., M.C., I.F.S., Inspector General 


of forests, Government of India, Mr. C. R. 
Ranganathan, I. F. S., President, Forest Research 
Institute and Colleges, Mr. C. A. R. Bhadran, 
M.B.E., LF.S., Director of Forest Education, Rai 
Sahib V. P. Mathur, Principal, Indian Forest 
College, and Rai Sahib B. 8. Chengapa, Director, 
Indian Forest Ranger College. The sports pavi- 
lon and its neighbourhood were tastefully de- 
corated for the occasion. 


In spite of the short notice of change in the 
time for the convocation a very large and dis- 
tinguished gathering including visitors from the 
Indian Military Academy, the Cantonment and 
the town of Dehra Dun was present to grace 
the occasion. The officers and staff of the Forest 
Research Institute and Colleges as also their 
families were present to add to the impressive- 
ness of the occasion. The outgoing classes com- 
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prised of 75 students, 21 from the Indian Forest 
College and the rest from the Indian Forest 
Ranger College. There were also present students 
of the 1947-49 classes of these Colleges and the 
new arrivals for the 1948-50 classes. 


The convocation commenced at 4-15 p.m. The 
President, Forest Institute and Colleges, 
opened the proceedings with a short address of 
welcome to the Hon’ble Minister Mr. Jairamdas 
Daulatram and the visitors in the following 
words:— 


“It is with great pleasure that I welcome the 
Hon’ble Sri Jairamdas Daulatram to our midst 
to-day. We consider the convocation of the Forest 
Colleges as a very important event in the calendar 
of the Forest Research Institute and Colleges, 
and we are therefore deeply sensible of the honour 
that the Minister for Food and Agriculture has 
done us in consenting to preside over the occasion, 
despite the many calls on his valuable time. 

Many events of outstanding significance have 
happened in our country since the last convo- 
cation. It is not usual to refer to political events 
on an occasion like this, but the events to which 
I take leave to refer are of such stupendous 
importance and have so altered the spirit, out- 
look and atmosphere of this Institution that I 
make no apology for mentioning them. It would 
indeed be surprising if I failed to do so. 

The saddest event of the eventful twelve months 
since the last convocation is the passing away 
of Mahatma Gandhi. It is not for me to speak 
of his role in human history, the part he played 
in the Indian scene or the place he held in human 
hearts the world over. These things have been 
said better than I could hope to say them by 
innumerable men and women from all countries. 
These spontaneous tributes, such as have never 
been poured out in such abundant and over- 
flowing measure for any king or conqueror, priest 
or prelate, have both uplifted and shamed us 
and induced in us a strange mood of humility 
and pride, humility in that we proved ourselves 
in the last analysis unworthy of the greatest 
Indian since Buddha, and pride in that the soil 
and climate of India can still, as of old, produce 
a spiritual master of men. It is good that we 
should grieve over his death for such grief chas- 
tens and refines. I would, therefore, ask leave 
of the Chairman, himself a lifelong associate 
and lieutenant of the Mahatma, to propose that 
this convocation should pay its tribute to the 
departed father of the nation by standing and 
observing silence for two minutes. 

On the 15th of August, 1947, we re-entered 
the company of free and independent nations 
after a long dark period of suppression and 
cutelage. In this Institution, as no doubt else- 
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where, we felt we had come of age and our joy 
at the advent of freedom was tempered by the 
weight of responsibility that had descended on 
our shoulders. As we took the oath of allegiance 
to the new Indian dominion, we resolved, each 
one of us, to uphold and enhance the high pres- 
tige and’ position which the Forest Research Insti- 
tute and Colleges already enjoyed in interna- 
tional circles and to make it an active instru- 
ment in the plans of social and economic re- 
generation which the new Government had _ in 
view. 


Our plans suffered a set-back on account of 
the unfortunate civil disturbances, the migration 
of populations and the breakdown in communi- 
cations which occured in September and October. 
But we take pride in the fact that even during 
the worst days of this dark interlude of mob 
violence and hysteria, we effectively protected 


- the residents of the estate of all communities by 


organising day and night patrols. I should like 
to take this opportunity of acknowledging our 
debt of gratitude to the Commandant, staff and 
cadets of the Indian Military Academy for the 
armed patrol they supplied every night for several 
weeks for the protection of the residents of New 
Forest and for the valuable work they did in 
restoring morale through their well written daily 
bulletins. 


The Forest Research Institute and colleges 
was declared a unique institution and and it was 
intended that Pakistan should continue to make 
use of it both for research and for education 
of its gazetted forest officers. Pakistan intended 
from the beginning to make local arrangements 
for training its rangers. But as a result of the 
disturbances and the sense of insecurity they 
produced, Pakistan decided to withdraw all its 
students, both in the officer classes and the ranger 
classes. In fact in most cases these students never 
rejoined their classes after the vacation in Sep- 
tember. The abstention of Pakistan students neces- 
sitated a regrouping of the junior ranger classes. 
The original three sections of the junior ranger 
were reformed into two sections, while the senior 
classes in the Indian Forest Ranger College and 
all classes in the Indian Forest Collegé although 
somewhat depleted continued without change. 

The demand for seats at the Forest Colleges 
has shown a steady increase since 1945. In that 
year the Government of Madras reopened the 
Madras Forest College at Coimbatore, as their 
own immediate requirements of trained rangers 
were so large that they could not be met by Dehra 
Dun. In 1947 certain other provinces also made 
use of the Madras Forest College for training 
ranger students over and those who could be 
accommodated at Dehra Dun.  Inspite of this 


186 


the pressure on Dehra Dun has continued to in- 
crease. The reasons for this increased require- 
ment of trained forest staff are various. But the 
main reason lies in the plans of post-war ex- 
pansion of provincial forest departments, due to 
a growing realisation of the great importance of 
planned forestry in our national economy. 
There is a growing awareness among our 
legislators that forestry is not merely a mat- 
ter of growing trees and felling them for 
firewood and timber in Government lands that 
cannot be utilised for agriculture. It is increasing- 
ly realized that forestry should be practised on 
a planned basis over the entire country, that 
forests should be created if necessary where they 
do not exist at present, that private forests are 
national assests to be protected and exploited in 
exactly the same way as Government forests, and 
that forestry has an important role to play in 
preventing erosion, in reclaiming eroded lands, 
in protecting agricultural lands from sand drifts 
and water borne deposits of sterile soil, in flood 
control and conservation of catchment areas, in 
short that forestry is our cheapest and most effec- 
tive means of defending the soil against accele- 
rated crosion, of controlling the spread of desert 
conditions and of moderating climatic excesses. 

Even from the point of view of the production 
of timber, firewood and other forest produce, 
which may be regarded as the routine function 
of the forest departments, the need for intensive 
working and fuller utilisation of our resources 
has been forcibly brought to light by the pre- 
vailing shortages and high prices of all forest 
commodities. These problems have been investi- 
gated carefully by the Central Advisory Board 
on Forest Utilisation which met here earlier in 
the month. The solution of these problems has 
an important bearing on forest education in as 
much as improvements in intensity of working and 
utilisation will involve strengthening of trained 
forest personnel and better forest education. 

I should like to refer to the probable conse- 
quences, so far as forest education is concerned, 
of the processes of merger with provinces and of 
integration into large unions of Indian states 
that are now going on in the country. In many 
cases these states are rich in forests which have 
hitherto not been scientifically managed. To quo- 
te two examples, the forest areas of the Central 
Provinces and Orissa have been very considerably 
increased as a result of the merger of states. New 
Forest divisions and circles have had to be created 
for which trained staff is urgently required. The 
demand for seats on this account is so great that 
we may have to form three new classes in the 
pazetted officers’ course and to increase the 
strength of the new ranger classes to the maxi- 
mum consistent with efficiency, even if it invol- 
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ves inconveniences in accommodation and touring 
arrangements. 


For many important reasons, into which 1 
will not go here, the Central Government has 
accepted full responsibilities for the training of 
professional forest personnel, consisting of forest 
officers and rangers for the whole of India. As — 
a first step in implementing this policy, the 
Government of India have decided to take over 
the administration of the Madras Forest Col- 
lege and to enlarge and reequip it so that it will 
be able to train two ranger classes and one offi- 
cer class each year. In order to ensure that 
the training given at Coimbatore is in no way 
inferior to that given at Dehra Dun, it is intend- 
ed to instal research sections in forest entomology, 
forest pathology and soil scicnce, so that courses 
in these subjects can be carried out by specialists. 
It is proposed that Coimbatore should train 
rangers and officers for provinces and states in 
the peninsular region, while Dehra Dun would 
train men for the northern region. The courses 
at both Dehra Dun and Coimbatore would be co- 
ordinated and controlled by the President of the 
Forest Research Institute and colleges. It is be- 
lieved that this rationalisation of forest train‘ng, 
conforming to the principal regions of India, 
would lead to increased efficiency and fruitful 
results. Moreover, it would serve to relieve the 
intense pressure on Dehra Dun, where the in- 
crease in the number of forestry classes has 
reached a point where further expansion can only 
be accomplished at the expense of the high 
standard of training for which Dehra Dun has 
been famous for over half a century. There are 
indications that the annual recruitment of trained 
forest staff will not diminish for ten years or so. 
It is also possible that students from far eastern 
countries and from the middle east may come 
to Dehra Dun for forestry training. 


In pursuance of a recommendation of the 
Gwyer Committee which investigated the ques- 
tion of forest education, in 1946, preliminary 
steps have now been taken to affiliate the forestry 
courses here to Delhi University. A joint Faculty 
of Agriculture and Forestry has been formed and 
will soon be expanded so as to admit of adequate 
representation of interests on the forestry side. 
The course at the Indian Forest College will 
lead to a B.Sc., degree in forestry, while that 
at the Indian Forest Ranger College will lead 
to a Diploma in forestry. Both courses will for 
the present continue to be of two years’ duration, 
but the course at the Indian Forest College will 
be extended to three vears as soon as circurn- 
stances permit. The first year annual examina. 
tions of the 1947-49 courses in both the colleges 
will be recognised by Delhi University as count- 
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ing for the degree or diploma, as the case may 
be. We hops to affiliate the courses in the Madras 
Forest College to the Madras University in due 
course. 


One of the main difficulties that we are facing 
both on the education side and the research side, 
is the slow progress that has been made in the 
approved building programme. The construction 
of additional wings to the Indian Forest Ranger 
College has been halted half way through for 
many months. The construction of permanent 
hostel] for ranger students has not been started. 
The same remark applies to the main building 
and hostels of the Indian Forest College. The 
lack of residential accomodation for staff is hold- 
ing up our reorganisation plans. A special con- 
struction division of the C.P.W.D. has been in 
existence for carrying out our building program- 
me, but I regret to say that in spite of the efforts 
of this division, progress during the year that 
is now closing has been negligible. I do hope I 
will he able to tell a different story at the next 
convocation. 


There have been changes of staff during the 
year. Mr. Mobbs who served as Director of 
Forest Education from 1945, and had earlier 
served as Principal of the Indian Forest College 
for seven years, left the Forest Research Insti- 
tute and Colleges in July, 1947, to take up the 
Professorship of Forestry in the University of 
Bangor. I wish to acknowledge greatefully Mr. 
Mobb’s distinguished services to the cause of 
forest education in India. Mr. Stewart vacated 
the post of President of the Forest Research 
Institute and Colleges_in November, 1947, after 
two years of devoted service to the Institution 
during a phase of expansion of activities on both 
the research and educational sides. Mr. S. A. A. 
Anvery, who had been director of the Indian 
Forest Ranger College for two years left in June, 
1947, on leave before proceeding to Pakistan. 
His place was taken by Mr. B. S. Chengapa, 
but I fear that he will shortly be leaving us as 
his services are urgently required for an impor- 
tant job in the Andamans. M. C. A. R. Bhadran, 
who had been Principal of the Indian Forest 
College relinquished that post to take up the 
post of Publicity and Liaison Officer in the 
Institute. He has since been appointed to hold 
additional charge of the post of Director of 
Forest Education. Mr. D. L. Sah took up the 
Principalship of the Indian Forest College, but 
he had to revert to his province where he was 
required for officiating as a Conservator, Mr. 
Y. M. L. Sharma, Instructor, Indian Forest 
Ranger College, and Mr. Brito Muthunayagam. 
Assistant Lecturer, Indian Forest College, will 
shortly be reverting to their respective states 
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of Mysore and Tranvancore on the expiry of 
their period of deputation. I wish to express my 
thanks to the officers who will be leaving us 
soon for their services to the colleges and to wish 
them the best of luck in their future careers. 

Before calling on the Director of Forest Edu- 
cation to read his report, I wish to congratulate 
all the students who are passing out to-day to 
take up posts in the forest services of India. I] 
wish them all success and happiness in their 
future carcers. 


Mr. C. A. R. Bhadran then presented a report 
on the working of the 1946-48 course of instruc- 
tion in both the colleges as also on the general 
working of the colleges in the year 1947-48, as 
follows:— 


Honourable Sir, Ladies and Gentlemen:— 


INTRODUCTORY 


First of all permit me, Sir, to voice the genuine 
feelings of gratitude to you that fill the hearts 
of the students and the staff of the Colleges, for 
honouring us with your presence here today, 
in spite of the many other and urgent calls on 
your precious time in these difficult days for the 
country. 


I feel it a rare privilege that the opportunity 
has come my way to present this report on the 
working of the Forest Colleges at their first 
Convocation in free India. Forestry has a full 
part to play in Land Management or the planned 
use of all land, besides fulfilling its role as the 
source for a variety of raw materials for com- 
mercial and domestic needs. The former aspect 
has received comparatively little attention at the 
hands of foresters up-to-date, although it is now 
recognised to be of vital importance to full- 
pledged rural economy in _ this predominantly 
agricultural country of ours. Under your guidance, 
Sir, Forestry, I fervently hope will come to 
play its full role in the progress of the country; 
and I am confident the young officers and trained 
men who will listen to your words of wisdom to- 
day will go forth to the various Forest Services 
in the country, imbued with a full sense of res- 
ponsibility and service to the people and the 
country. 

The 1946-48 Courses.—In all 75 students have 
today completed their 2-year course of training. 
This might be considered a small number to meet 
the necds of expansion in forestry activities. 
Actually, the courses commenced in April, 1946, 
with 107 students, drawn from all parts of Un- 
divided India, and the strength remained at that 
level to the end of August, 1947. But owing to 
partition of the country and the unfortunate 
communal disturbances that followed it a number 
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of students stayed away from the Colleges aftcr 
their annual vacation in September, 1947. The 
Government of Pakistan then decided to with- 
draw students from their areas and set up its 
own training arrangements for them. Some Mus- 
lim students from areas in the Indian dominion 
also stayed away from the Colleges. 


Of the 75 outgoing students, 21 belong to 
1946-48 class of the Indian Forest College and 
will now proceed to start on their careers as 
trained Forest Officers. All of them have been 
through the full two years course, except one 
who joined for the 2nd year only having pre- 
viously been through the full Rangers course. 
Of these 3 come from each of the provinces C.P., 
Bombay and Madras, 2 each from Orissa and 
Bihar, and one each from West Bengal, U.P., 
Gwalior, Junagadh, Kashmir, Rewa, Sirmur and 
Nepal. The other 54 were trained in two parallel 
classes of the Indian Forest Ranger College and 
will now go out to strengthen the cadres of 


Forest Rangers, often rightly referred to 
as the back bone of India’s forestry or- 
ganisation. Of these, 7 belong to Bombay, 
5 to U.P., 4 each to Bengal and __ Bihar, 


3 each to C.P., and Kashmir, 2 each to East 
Punjab, Coorg, Sind, Hyderabad and Afghanis- 
tan, and one each to Ajmer, Assam, the N.W.- 
F.P., Orissa, Ajaigarh, Baroda, Bastar, Bharat- 
pur, Datia, Gwalior, Jaipur, Jubbal, Kolhapur, 
Kutch, Mayurbhanj, Mewar, Rewa and Raira- 
khol. The few students included here from 
Western Pakistan areas are non-Muslims who 
have no wish to go back to their provinces and 
whom we will have to endeavour to absorb else- 
where. 


COURSES OF STUDY FOLLOWED 


The courses of study in both Colleges were 
along established lines, with improvements by 
way of new emphasis on Soil Erosion and its 
control, planned land use, village plantations, 
roadside avenues etc. While almost the same 
subjects are taught in both courses, the emphasis 
in the training in the Officers College is on plan- 
ning, direction and control of work and in the 
Rangers College on execution of work, but the 
necessity to learn to execute a job before knowing 
how to direct it is fully recognised. The course 
includes the forestry subjects—General principles 
of Silviculture, Silvicultural Systems, — Silvicul- 
ture of Indian trees, Forest Mensuration, Forest 
Management, Utilisation of timber and other 
forest produce, Forest Law, and the related 
sciences of Botany and Ecology, Entomology, 
Mycology and Forest Pathology, Soil Science 
and Geology. A full course of instruction is also 
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given in Field Surveying and Forest Engineer- 
ing. In the Officers’ course, the students are 
fully trained. besides in Forest Management and 
the preparation of working plans, and forest 
valuation and policy. 


As in the past, the Forest Colleges had the 
benefit of instruction from various officers of 
the Forest Research Institute, each in his own 
special subject. This, we recognise, is one of 
the rare advantages of the Colleges being an 
intcgral part of the Forest Research Institute 
and Colleges and we are truly grateful to the 
officers concerned for their help. The constant 
expansion in classes has resulted in increased 
demands on their time in spite of the efforts on 
our part to make the Rangers College at least 
self-sufficient in its lecture-room and laboratory 
work. 


Particularly in the Rangers College the normal 
class room programme was considerably disturb- 
ed because of the unfortunate disturbances in 
September, 1947. Students who had gone home 
early that month for their annual vacation could 
not return for the start of the lectures early in 
October. Actually on the re-opening date there 
were present only 8 students (out of 182) in the 
Rangers College and it was more than a month 
before anything like the full complement was 
achieved. The full schedule of lectures was how- 
ever completed thanks to the Instructors co- 
operating to work on all holidays subsequently. 


PRACTICAL WORK 


As in the past, the classes spent quite half the 
period of training in practical field work and 
educational tours. In spite of the many difficul- 
ties regarding rationing, transport, etc., the 
normal schedule of field work and tours was ad- 
hered to. Practical field work included lessons 
in nursery and plantation work, in thinnings 
cleanings and tendings, markings and fellings in 
different types of forests, field surveying, road 
alignment, construction of bridges, and a num- 
ber of other items which a fully trained forester 
should know. The officer students prepared, 
besides, a full scale working plan. 


All the students had the benefit of a three 
wecks intensive course in practical field Engi- 
neering at Roorkee with the King George V’s 
Own Bengal Sappers and Miners. The useful- 
ness of this course of instruction is fully recog- 
nised and I take this opportunity to express our 
gratitude to the Commandant and his staff for 
kindly undertaking this work for us. 
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TOURS 


The officer students toured extensively in vari- 
ous forest areas in all parts of the country in the 
hills and the plains; and thus had opportunities 
of studying all types of forests and their work- 
ing. Every opportunity was also availed of to 
study experimental and statistical research work 
in progress in these forests. The tours also in- 
cluded visits to saw-mills, depots, and factories 
and commercial undertakings utilising forest pro- 
duce. Emphasis was laid on the assessment of 
conditions affecting treatment of different forest 
types, the problems that arise in prescribing treat- 
ment and the methods of dealing with them. 


The Ranger students toured on a less exten- 
sive scale but had full opportunities to study a 
variety of forest types and their working. They 
studied in detail the methods of execution of 
various forest operations and the application of 
the different treatments prescribed. They also 
had facilities to visit saw-mills, industrial and 
commercial undertakings utilising forest products. 
Full attention was paid to afforestation methods, 
Soil-erosion control and tending of forest crops. 


We would like to express our sincere thanks to 
all those territorial Forest Officers who helped 
us to visit their areas, to the Railway and other 
transport authorities and the rationing autho- 
rities in Dehra Dun but for whose co-operation 
these tours could not have been accomplished 
so successfully. 


Games, Sports, messing and general health 


All students of both Colleges are required to 
take part in Physical training every morning 
while at Headquarters they have also to take 
part in games and sports every evening. The 
regular and active habits that charcterise our 
courses have led in no small measure to the 
maintenance of a good general standard of health 
and even in noticeable improvement in the phy- 
sique of the students. ‘There have, however, 
been a few unfortunate exceptions, viz., two 
students of the Rangers College had to leave Col- 
lege owing to tuberculosis, and two suffered from 
typhoid. Two students injured themselves, one 
in the leg and the other in the right hand, while 
working on field projects but have recovered the 
use of the limbs. 


In the annual tournaments, the Rangers Col- 
lege annexed the Tennis, Football and Volley ball 
cups while the Officer students won the Hockey 
and Cricket cups. In the annual sports the 
Indian Forest College won the team champion- 
ship and P. B. Kapur of the same college be- 
came the individual champion. It is pleasing to 
record that this year more students took part 
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in athletic sports as campared to the past few 
years. 


In both Colleges Common Messes were main- 
tained and were recognised as an integral part 
of the general training, bringing about as it docs 
a spirit of comradeship and mutual understand- 
ing amongst men drawn from the various parts 
of the country and the different communities. 
During the year, the Rangers College successful- 
ly adopted the same practice as the Indian Forest 
College—of the students managing the mess 
themselves through student Committees, in the 
interests of the highest possible stand of messing 
within their resources. With the great demands 
the course of training makes on their physical 
stamina, it is essential that the students should 
be able to feed themselves with good food and 
adequately. To ensure this the rules of the Col- 
leges were revised to increase the rates of stipends 
for the students in keeping with the prevailing 
high prices of commodities and I am glad to be 
able to say that most of the deputing authorities 
have sanctioned these revised rates. 


Examinations and _ results 


! The practice of inviting forest and other offi- 
cers outside our organisation, officers not directly 
‘on our teaching staff and the Research Officers 
of the Institute was continued, to examine the 
‘classes in the final examinations. We are grate- 
ful for help and co-operation given by these 
officers in this connexion in the midst of their 
pre-occupation with their own duties. I will 
presently call on the heads of the two Colleges 
to announce the results of the 1946-48 courses. 

I will now present briefly the salient facts 
regarding the working of the Colleges during the 
year 1947-48. 


Admission of the 1947-48 Courses 


The demand for increased facilities for train- 
ing in forestry necessitated the formation of two 
Officer classes in the 1947-49 course to which 
were admitted 54 students and three correspond- 
ing Ranger classes with a strength of 111 students 
Later in the year owing to defections con- 
sequent on partition and communal! disturbances 
and (to a small extent) to other causes, the 
number came down to 43 in the officers classes 
and 74 in the Rangers classes. The students in- 
clude nominees of most provinces (except Madras 
in the case of Rangers only) and quite a num- 
ber of States. There are a few non-Muslim 
students originally deputed by Pakistan  pro- 
vinces, and efforts are being made to have them 
absorbed by one or other of the units of the 
Indian Unton. Owing to these disturbances 
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again, these classes have not been able to under- 
take some of the important tours especially in 
the Punjab and their class room work has also 
been interferred with to some extent. I am, 
however, full of hope that by the time they 
complete their full 2-year course, they would 
have had as complete and satisfactory a course 
of training as any of their predecessors. 


Accommodation 


The Indian Forest College continued to be 
housed in the western wing in the upstairs 
of the main building. Small alterations were 
effected to provide for the instruction of 
the much larger junior class. Part of the 
nurses quarters (left behind by the Hospital 
that was established in New Forest during the 
war) were renovated for providing additional 
hostel accommodation. No work could be 
started by the Central P.W.D.. on the new 
buildings for the College or its hostels. 


The Rangers College was run in two locations, 
two classes in the old premises in Dehra Dun 
and the other in the New College buildings in 
New Forest. Considerable inconvenience was 
unavoidable owing to total cessation of work on 
the incomplete additional wings to the new Col- 
lege buildings at New Forest. Because of in- 
adequate hostel accommodation, students had to 
be put two to a room, for which purpose the 
rooms were not designed or large enough. 


Owing to circumstances perhaps beyond their 
control the Central P.W.D., have been unable 
to adhere to schedule with regard to every item 
of the new building programme in New Forest. 
Tt will be no exaggeration to say that almost 
no new work was carried out during the year: 
and much of this new work in 1947-48 was in 
connexion with increased accommodation for the 
Colleges. The housing of the College staff as 
well as the staff of the Forest Research Institute 
(which is all on the increase for a good and 
urgent purpose) has been an extremely difficult 
problem for the last 2 years and threatens to 
become more involved every day. The impera- 
tive need for permanent hostels at least for the 
Indian Forest Ranger College for completion of 
the Indian Forest Range College building and 
for staff residence and quarters cannot be over- 
emphasised. And I would request you, Sir, to 
take this matter up at the highest level possible, 
in order to ensure that these urgent works are 
completed without further delay. 


The difficulties connected with expansion of 
facilities for forestry training such as accommo- 
dation, staff and organisation of tours for a large 
and increasing number of classes will probably 
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be eased to some extent, if the proposals now 
actively engaging the Government of India take 
final shape. It is hoped that very shortly the 
Central Government will take over the Madras 
Forest College at Coimbatore and expand it to 
provide training for two Ranger classes and one 
officer class every year. This would help to 
spread the work at two centres, though the 
courses of studies and standard of training will 
be identical at both centres. To ensure this, 
proposals are also in hand to set up research 
sections (in some branches at least) as a field 
station of the Forest Research Institute also at 
Coimbatore. 


Conclusion 


Before I close I would address myself to the 
outgoing students. The reputation of these Col- 
leges which has all along been very high is in 
vour hands. We rely upon you to apply to 
your work in the forests of India that know- 
ledge, zeal, hard work and devotion to duty 
which I hope you have realised in this course 
of training are so essential to a successful per- 
sonal career and in the interests of the national 
cconomy. Ours is a profession which does not 
attract the attention or the applause of the 
public of the day but on our good work depends 
not only the welfare of the present generation 
especially of the vast rural population but of the 
generations to come. I call upon you, there- 
fore, to undertake your new tasks with all your 
ability, with integrity and with the knowledge 
that vou work in a good cause and thus uphold 
the excellent traditions of service established by 
the forest services of India. 


Many of the students for the new 1948-50 
course to begin from to-morrow are already with 
us. I would tell them that they have now set 
out to join a succession of foresters known for 
their selfless hard work (mainly for posterity), 
unobtrusive methods and high standards of pro- 
fessional efficiency. The course of training here 
will be exacting, the rules and regulations often 
irksome and the standard of conduct and dis- 
cipline extremely high. I can only assure you 
that the hardships and difficulties you will be 
subjected to, the very full and varied programme 
of studies you will have to adopt, and the con- 
siderable extent of physical effort vou will be 
called upon to undertake are all designed with 
the one and only object of training you in the 
next two years into men really suitable for being 
entrusted with the care of the valuable forest 
estate of India. I look forward to your willing 
co-operation in our efforts to equip you fully for 
the profession of forestry. . 
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Mr. Bhadran then called upon the Principal, 
Indian Forest College, to announce the results 
of the 1946-48 course and requested the Hon’ble 
Minister Mr. Jairamdas Daulatram to award 
diplomas and present the prizes. Mr. Mathur 
announced that al) the students of the course 
had successfully completed the course and were 
to be awarded diplomas of the College. Two 
of them gained diplomas with Honours, of whom 
Mr. N. D. Bachketi of the United Provinces 
passed out first in the class. Mr. Bachketi was 
also recipient of the prizes for Management and 
Surveying and Engineering besides being recom- 
mended for the award of the Currie scholarship. 
The list of students in order to merit in passing 
out and prize winners is given at the end of this 
report. Mr. Bhadran, then, called upon the 
Director, Indian Forest Ranger College, to an- 
nounce the results of 1946-48 course and again 
requested the Hon’ble Minister Mr. Jairamdas 
Daulatram to award certificates and prizes. Mr. 
Chengapa after a short cxhortation to the 
students, announced that all the 54 students 
forming two classes of the course had success- 
fully completed the course. Two of them gained 
Honours Certificates and the rest Higher Stand- 
ard Certificates. It was pleasing to note that 
in spite of the large size of the classes the stand- 
ard of education had been satisfactory enough 
to enable all the students to obtain higher stand- 
ard certificates. Mr. J. 1. Erasmus of Ajmer 
was the top student of the year and was awarded 
the Honours gold medal. The list of students 
in order of merit in passing out and prize win- 
ners is given at the end of this report. 


The occasion was availed by the Director of 
Forest Education to announce the award of the 
Howard Medal for the year 1947 (for the best 
piece of independent research by a member of 
the subordinate technica} staff of the Institute) 
to Mr. S. N. Dabral, Silvicultural Research 
Ranger, for his work on pruning experiments in 
the young sal. The Hon’ble Minister was pleased 
to present the same to Mr. Dabral. 


At the request of the President, Forest Research 
Institute and Colleges, the Hon’ble Minister Mr. 
Jairamdas Daulatram then addressed the con- 
vocation. He emphasised the need for greater 
effort and a new outlook in forest administra- 
tion and the big task that lay ahead of the 
outgoing students. He also dilated on the need 
for enlarging considerably the facilities for fores- 
try training in the country. His speech repro- 
duced below was listened to with rapt attention:— 


‘Tt gives me great pleasure to be associated 
with to-day’s function and to have an opportun- 
ity of mecting you all, members of the Convo- 
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cation and other invited guests. I was looking 
forward to this occasion to meet you all face 
to face and participate in the ceremony which 
sets you on the course of trained service in a 
field of activity which is great value and im- 
portance to our country. 


2. You have only recently completed your 
course of training. You have gained all that 
these centres of training can give you and you 
are about to enter or re-enter upon the tasks 
which confront your Province or State. You will, 
ef course, deal with the tasks with ability and 
knowledge and with the aid of specialised edu- 
cation which this Institution provides. But it 
is also my hope that not only these qualities will 
shape vour actions in coming time but you will 
be inspired by a passion to serve the people 
among whom your lot may be cast. It is the 
dweller in the rural parts of India who directly 
or indirectly bears the largest burden of public 
taxation. It is he who fills the treasury which 
feeds us all including those who deal with the 
day to day administration of the country’s 
affairs. For the service of the masses of our 
country should be dedicated the lives of all of 
us whose duty and privilege it is to administer the 
affairs of the country. Free India can never rise 
to its full stature and freedom can have no 
meaning for the masses unless the public ser- 
vants become true servants of the public. 
However great the intellectual, the acade- 
mic, the technical qualifications for public 
service a public servant may possess, he 
lacks the highest qualification for it if he 
Jacks the qualifications of the spirit of service. 
It is my hope and prayer that those to whom 
the diplomas and certificates are being given 
to-day for specialised technical training will also 
train hearts to live and work among the people 
as of the people and not as above the people. 


3. You have big tasks ahead of you. Our 
forests lie Jargely as untapped sources of stupen- 
dous wealth for the nation. We in India have 
hardly begun to tap that wealth. We must 
make the forests the hand-maid of both agricul- 
ture and industry. The forests must protect our 
agriculture against the consequences of floods and 
other elemental forces of nature. Our forests 
must subserve and feed our industries with the 
raw materials that they need. Vast potentialities 
unfold themselves to our view, as we look at 
what some other countries have done to harness 
their forest wealth for the people’s use. Judged 
in the context of the agricultural and industrial 
needs of a nation of 30 crores, this Forest Re- 
search Institute and these forest colleges are 
hopelessly inadequate to meet the situation. We 
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will fail India if we move with a pace only a 
little faster than the pace at which the British 
rulers moved. Not merely double but ten times 
must be our pace and that too within a limited 
period of time if the people are to gain and 
appreciate the fruits of your work. All of us 
officials or non-officials have quickly to work 
up that pace and the day should come soon when 
every square mile of India’s forests, which cover 
one-fourth of its surface, is exploited to its fullest 
extent in the service of agriculture and indus- 
try. Nothing less should satisfy us and for that 
purpose our administrative machinery should 
endeavour to adjust itself. Not hundred or two 
of officers and rangers must fill the classes at our 
Forest Colleges but thousands in these two and 
other coming colleges should receive training for 
utilising our forests and their products to make 
India richer and happier. 


4. I understand that our forest centre at Dehra 
Dun is probably the largest of its kind in the 
world. We should plan out its expansion not 
only for India’s coming needs but to make it the 
best training centre for the whole of Asia. We 
should invite and welcome to it students from 
all over the East even as the famous Nalanda 
University of Bihar drew to itself the students of 
half the world. Let us not be satisfied with 
average or even a normally high standard of 
work. I would wish to look forward to the day 
when instead of India’s sons going to the United 
Kingdom or the United States for training in 
forestry, young men from the Universities of 
these countries should feel that they have some- 
thing to learn from the forest experts of India 
and from the Centre which has the potentiali- 
ties of the Dehra Dun Forest Research Institute. 


5. But if we want to move and move faster 
towards this goal we dare not plan our build- 
ing programme on the basis of iron and steel 
and cement and brick. We, who deal with 
forests need not be ashamed if we dwell as 
foresters or least in buildings made out largely 
of materials which the forests can give us. Per- 
manent structures, as has been our experience 
take a long time. Dehra Dun has waited for 
long and has seen little progress in the construc- 
tion of buildings for the expansion of its forest 
centre. The Institute is experimenting in soil 
stabilisation or pakki Matti. Let us go on quick- 
ly with the research and begin to apply its 
results before the year is out to carry out our 
own expansion schemes. When better times come 
and iron and steel coal can move about in 
abundance, we may re-construct what we need 
on a more permanent basis. 
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6. The forest authorities in India and others 
who are interested in forests have been plan- 
ning out a programme of activity for the coming 
five years. That programme has many items 
of use and value. It would not be for me on 
this occasion to deal with all of them nor would 
it be appropriate to put before to-day’s audience 
more than a few suggestions as to the direction 
in which some special attention would appear 
to be immediately necessary. 1 have just referred 
to research in pakki matti. When there is acute 
shortage or immobility of steel and coal, the 
nation must fall back on locally available sub- 
stitutes for all its building needs. I would there- 
fore wish it were possible for Dehra Dun toa 
supply to the nation within the shortest possible 
time full experimental data in regard to this 
new method of construction. I also feel that 
plans for producing treated timber in quantities 
large enough to replace steel in a variety of its 
uses must be pushed through with utmost speed 
if the country’s progress is not to be held up in 
more than one direction. I have been thinking 
whether the Dehra Dun Institute may not itself 
begin to pilot schemes of producing _ treated 
timber and put up a_ small model production 
centre for its manufacture. While this would 
only be, as I have said, a pilot scheme, sugges- 
tions have been made that a State concern on a 
magnitude big enough for the country’s needs 
should be set up to produce seasoned timber 
on a large scale for al its varied uses. It is 
difficult to say when these suggestions would 
materialise into a definite project but treated 
timber, pakki matti and other more attractive 
schemes must not divert the energy of our forest 
officers from the equally important function of 
helping in the development of the minor forest 
products and the rejuvenation of our cottage 
industries. It is these which bring forest deve- 
lopment to the door of the common man. In 
all our development plans we should not forget 
the needs of the broad masses and our research 
must be re-orientated to serve the true needs of 
the people at large. This research should be 
primarily in the interest of the masses and de- 
signed to make their lives less cheerless and less 
bleak. The research should be designed to bring 
health and prosperity within their homes. 


7. I have come to feel recently that the Pro- 
vinces and States would like to share more in 
the work of research and training in forestry. 
Until the time is ripe and a larger number of 
men become available for staffing with the re- 
quisite standard many more colleges in the coun- 
trv, I think it may be of value if we could 
acopt the suggestion of developing numerous field 
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research stations, scattered in different parts of 
India designed for specialised research in sub- 
jects of local interest. We may also well utilise 
the Universities of India for a certain type of 
fundamental research. I would further venture 
to submit for consideration the suggestion that 
a method should be found so that those who are 
dealing with private forests or have otherwise 
something to do with forests may have some 
minimum training and education in forestry at 
the hands of the forest officers in the province. 
If a workable scheme to this end could be framed 
our forest policy might come to be implemented 
in a wider sphere and receive more extensive 
co-opcration. 


8. It is necessary under the conditions of res- 
ponsible Government that our master, the elec- 
torate should duly know what is being done. For 
this there are many ways and I do not propose 
to deal with all of them in this address. But 
I feel that there should be far greater publicity 
of the work which is being done at Dehra Dun 
and Coimbatore than has at present been possible 
so far. I think we may well have a system of 
show-rooms at the railway stations and other 
suitable public places. We should organise more 
frequently forest products exhibitions in different 
provinces and States. Our publications pro- 
gramme ought to be more frequent and exten- 
sive. Camera and film should be exploited much 
more than to-day. The co-operation of the 
weekly press should be sought more assiduously. 
A special Publicity section ought to be attached 
to the Forest Department. Other methods 
may also be availed of to put our forest work 
before those who should know it. Thus. shall 
we have discharged our duty and thus will the 
people be given what is their duc. 


9. May I, in conclusion, wish to all those who 
are receiving their Diplomas and Certificates to- 
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day a career of future promise from their per- 
sonal point of view and also, may I add, of 
service to the peoples. Any career which lacks 
the latter clement is a misfit with the era of 
freedom. It is also a misfit with the Depart- 
ment you will be responsible for. Let us not 
forget the association of the forests with the tradi- 
tions of our nation. It was in the repose of 
the forests that the Rishis of old lived a life 
of selfless and service and, reflecting on the fun- 
damental problem of happiness discovered its 
solution in the Gita’s formula of disinterested 
duty done for the welfare of others. It was in 
the forests of India that men of the spirit prac- 
tiscd and preached this eternal law of a happy 
life. It is the forests of India, which still echo 
with the stories of Rama and Sita, the stories 
of a ruler of men like you, who made even his 
domestic life and the dignity of his own queen 
subject to the requirements of public opinion. 
So let the modern workers in the forest catch 
a little of the true spirit of the forest and partici- 
pate in the inheritance not only of the material 
but also the spiritual wealth of the ‘Aranyas’ of 
old and Jet service, in its real sense, be the guid- 
ing principle of their official career. This is 
what your own people expect from you. It is 
my fervent hope that you all will fulfill their 
expectation. 


“Jai Hind.” 


The Inspector General of Forests, Mr. A. P. F. 
Hamilton, then thanked the Hon’ble Minister for 
coming to the convocation in the midst of his 
various other and important pre-occupation and 
proposed a hearty vote of thanks to the Minister. 


The convocation ended with 3 calls for ‘Jai 
Hind’ from Mr. N. D. Bachketi—the student who 
passed out top from the Indian Forest College 
1946-48 Course. 


2 Indian Forest College Dehra Dun 


1946-48 COURSE. 
(In order of merit). 


HONOURS. 3. Currie Scholarship. 
1. Mr. N. D. Bachketi. U.P 
Awarded.— 2. Mr. J. N. Pandey. 
1. College Prize for Management. Ache 


2. College Prize for Engineering and Sur- 


Bihar. 


veying. 1. Hill Memorial Prize for Silviculture. 
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PASS DIPLOMA. Awarded.— 
3. Mr. C. V. Konda Reddy. Madras. 1. Special Prize for Promise of Original 
work. 
Awarded.— 7. Mr. P. G. Deshmukh. Gwalior. 
1. Pancibals. Page tor ah : 8. Mr. B. S. Bhathena. Bombay 
meal s Penge Or Ine Be ROUnS, 9, Mrs.G. Re Mavin Kulnve: Bombay 
Roce 10. Mr. V. N. Nadgir. C.P. 
See Tey Bengal. 11. Mr. K. K. Acharya. Junagadh. 
Perr 12. Mr. D. C. Sharma. C.P. 
warded.— 13. Mr. C. L. Mohapatra. Orissa. 
1. College Prize for Botany. 14. Mr. M. P. Das. Orissa. 
5. Mr. P. K. Karamchandani. Bombay. 15. Mr. A. M. Mahmood Hussain. Madras. 
16. Mr. B. R. Gupta. Kashmir. 
: = 17. Mr. Balaram Paul Baidya. Nepal. 
panic ; . 18. Mr. D. N. Sinha. Bihar. 
1. College Prize for the Best Practical 19 Mr. D. D. Sharma. Se aOOr: 
Forester. 20. Mr. H. H. Pandeya. Rewa. 
6. Mr. S. D. Tiwari. C.P. 21. Mr. Md. Abdul Aslam. Madras. 
Indian Forest Ranger College Dehra Dun 
; 1946-48. 
(In order of merit). 
HONOURS. 9. Mr. R. G. Sukhramani. Sind. 
: 10. Mr. C. L. Bhasin. N.W.F.P. 
1.7. I. Erasmus. Ajmer. 11. Tej Ram. eae 
Awarded.— Awarded 
1. Honours Gold Medal. ware 
2. Hazarika Memorial Medal. 1. William Prothero Thomas Prize. 
2. Mr. S. N. Pathak. U.P. 12. Mr. Durga Das. - Jubbul. 
13. Mr. L. H. Benakatte. Bombay. 
Awarded.— } 
1. Silver Medal for Forestry. i te - : oe ae 
2. Fernandez Gold Medal for Forest ee Br eae eee ee 
Uailsanen 16. Mr. V. B. Umachigi. Bombay 
; 17. Mr. S. C. Pandey. U.P 
HIGHER STANDARD. ; 18. Mr. H. N. Patil. Bombay 
; _G. S. Bhat. Bombay. 19. Mr. P. K. Majumdar. Bengal 
ee eee oma: 90. Mr. T. M. Naidu. Bastar 
Avanded = 21. Mr. B. B. Khish Bengal 
1. Silver Mcdal for Forest Engineering. yas Ae ae ae 
4. Mr. B. K. Tikku Kashmir, 22: Mr. K. D. Muthana. Coorg 
: rac : “93. Mr. L. M. Panda. Orissa 
Awarded.— 24. Mr. B. S. Delwal. Bombay. 
1. Silver Medal for Botany. 25. Mr. R. N. Khandkar. Kolhapur. 
2. McDonnell Silver Medal. 26. Mr. H. M. Gidwani. Sind. 
5. Mr. N. CG. Bose. Mayurbhanj. 27. Mr. N. R. Patil. Bombay. 
Awarded:— 28. Mr. G. P. Srivastava. C.P 
ii Stadia: Hoesen (Pre: 29. Mr. P. K. Bhatnagar. C.P 
eae RD. Rawal: Punjab. 30. Mr. R. C. L. Srivastava Datia 
, 31. Mr. H. P. Haldar. Bengal 
Awarded.— 32. Mr. R. P. Akhori. Bihar 
1. Director’s Prize. 33. Mr. G. R. Karnik. Baroda 
7. Mr. R. K. Sanyal. Bihar. 34. Mr. Ved Prakash. Punjab. 
8. Mr. K. P. Srivastava. U.P. 35. S. S. Hiran. Mewar. 


Mr. 


36. 
37, 
38. 
30: 
40, 
41, 
42. 
43. 
44, 
45, 


Mr. K. T. Ganapathy. 


K. G. Gouse. 

Mr. G. S. Reddy. 

Mr. Bishan Chandar. 
Mr. V. B. Singh. 
Mr. V. N Deshmane. 
Mr J. N. Mathur. 
Mr. M. A. Khan. 
Mr. S. C. Deo. 

Mr. Gul Mohd. Khan. 
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Coorg. 
Hyderabad. 
Hyderabad. 

Gwalior. 
U.P. 
Bombay. 
Jaipur. 
Bihar. 
Rairakhol. 
Afghanistan. 


. Mr. 
. Mr. 
. Mr. 
9. Mr. 
. Mr. 
. Mr. 
. Mr 
. Mr. 
4. Mr 


K 
P. D. Nima. 
S. K. Misra. 
M. A. Makki. 
R. K. Biswas. 
P. B. Vyas. 
. Akram Khan. 


. M. A. Farugi. 


G. D. Srivastava. 
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Assam. 

C.P. 
Ajaigarh. 
Kashmir. 
Bengal. 
Kutch. 
Afghanistan. 
Rewa. 
Bharatpur. 


@ The Nandhaur Valley Tramway 


By 
Ch. ALAMGIR KHAN 
s 
G'848 UP.—Nandhaur valley makes up a considerable portion of Haldwani forest division 
of the United Provinces. Government sanctioned a locomotive tramway scheme to improve the 
means of transport of forest produce and the 154 miles of the track were completed by 1926. 


The paper describes all aspects of the work and management. 


The tramway has brought 


in an average yearly surplus of Rs. 32,500. 


Nandhaur is a small river which winds its way 
through the lower ranges of the Himalayas and 
finally leaves the hills at Muchlibund about 24 
miles above ‘Chorgalia’ which place is about 
12 miles East of Haldwani Town and the head 
quarters of forest territorial range. This hilly 
tract is known as the Nandhaur valley and forms 
a considerable portion of the Haldwani Forest 
Division. 


In 1923 when carts were only means of trans- 
port. and extraction of forest produce, scheme 
for construction of a locomotive tramway between 
Muchlibund at the mouth of the Nandhaur 
river and Lalkua on the R. K. Rly. (now O.T.R.) 
was submitted to the Government in order to 
tap the forest resources of the Nandhaur Valley 
and bring them as quickly as possible out of 
the forest to a railway station within the short 
working season of all Forest work. This scheme 
with slight alterations was sanctioned by Govt. 
(vide C. F. Western Circle’s No. 705 XIII-9c 
dated 15-10-1924). The scheme laid down the 
construction of a 2’ gauge steam tramline, over 
a length of 154 miles at a capital expenditure 
of Rs. 1,81,000 inclusive of locomotives, rolling 
stock, buildings and all other items connected 
with its construction except royalty on timber 
which would be utilised for sleepers, bridges and 
other woodwork consistent with its construction. 


This was estimated at Rs. 9,000]-. 
4 


Construction on the tramline was commenced 
in November 1924 and the Ist. 12 miles were 
completed by April 1925 while the remaining 
34 miles were completed during the cold 
weather of 1925-26. 

The line crosses two fairly big rivers, the 
Gaula, } miles wide and Sukhi about 300’ wide; 
several small nallas are also crossed. All these 
rivers and nallas remain dry during winter and 
summer. Crossings over these portions are made 
by temporary crib pier bridges at points where 
the main water streams are likely to flow dur- 
ing the winter rains while the rest is embanked 
by earth. No permanent bridges have been 
constructed as the cost would be prohibited and 
the initial scheme was made only for a period 
of 8 years, thus it was not thought proper to 
construct anything of a permanent nature which 
later would not be of any use to the forest de- 
partment. Embankments of rivers and nallas and 
temporary bridges are consequently constructed 
yearly during the beginning of the season and 
the track relayed over these portions. The dif- 
ference in level between Lalkua and Muchlibund 
is 390’, giving an average gradient in favour of 
the load of approximately 25’ per mile. There 
are however two reverse gradients of 1 in 500 
and 1 in 666 over two short lengths which do 
not hinder the traction power of locomotives with 
load. The steepest gradient in favour of the 
load is 1 in 48, near Chorgalia. 
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Apart from the main line to Muchlibund a 
branch line from a point below Scla (about 10 
miles from Laltkua) was laid to tap the area of 
Seljam, this was dismantled after serving its 
purpose and is not in use at present. In 1930-31 
the whole track from Horai {6} miles from 
Lalkua) to Munchilbund was dismantled and 
relayed upto Chungadh. The main line was now 
from Lalkua to Horai thence East North to 
Chungadh, a distance of 14 miles with a short 
feeder line of 14 miles from Chungadh to Kara- 
‘ot and $ miles for extraction of Khair billets. 
This construction cost Rs. 20,500|-. After all fel 
lings for which this line was laid, had been 
completed the line was dismantled upto Raikhal 
which is about 34 miles from Horai—and the 
original line upto Chorgalia was relayed. In 
1945-46 as feclings had once again been shifted 
to the hilly portions of Nandhaur the track from 
Chorgalia to Muchlibund (2$ miles) was again 
relayed. Material of the portion between Raikhal 
and Shernala was utilised for this. To-day the 
line runs upto Muchlibund 153 miles and a 
branch line from Horai to Shernala (2 miles). 


LOCOMOTIVES—Originally one locomotive of 
40 H.P. was purchased for 14,000!- in 1925 and a 
second in 1926 of the same type. 

In 1930 a third locomotive of a heavier type 
with double the capacity of the former ones and 
of 60 H.P. was purchased at a price of 19,500}-. 
No other locomotive has been purchased since 
and work with these is being carried out after 
getting parts repaired and overhauling done every 
year during the off season. 


ROLLING STOCK—The rolling stock consisted 
of (1) 40 small trucks taken over from the 
Sarda Valley Scheme carrying capacity 40 cft. 
(14 tons). (2) 4 large 5 ton bogie wagons second 
hand purchased from Nepal @ Rs. 600!- each 
plus freight. (3) 32 small platform trucks second 
hand purchased from Nepal @ 130!- each plus 
freight, carrying capacity 24 tons each. (4) 8 
small timber platform trucks for carrying large 
logs transferred form the Dehradun tramline 
which was dismantled. 


As this heterogenous train of various kinds 
of trucks with different heights of coupling proved 
unsatisfactory, 15 bogie trucks of 5 ton capacity 
were bought in 1925 and 1926 @ 460'- and 
900!- each f.o.r. Calcutta. This was original 
rolling stock later 10 ton bogies and 13 ton 
Bogas were added and now we have:— 

20—5 ton bogies, 

4-10 a ” 

4—13 ” ” 

3—Juttas for carrying large and long logs 
8—Khair Thelas 
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8—trucks which are shunted by hand 
and only 
used for taking material short distances for 
constructional use. Apart from above there are 
frames for 20 Tulas and 5 ‘fulas.” Still in soil, 
but not used. 


BUILDINGS—Under the original scheme the 
following buildings were constructed with  cor- 
rugated galvanised iron sheets:— 

1. Engine shed (to hold 2 engines) 

2. Dispensary 

3. Chargehand Quarters 

4. Store 

5. Six rooms for the loco and workshop staff. 

Later in 1938 the smal] store room was sup- 

plemented with a large Store Godown built with 
corrugated iron galvanised sheets and Angle 
irons, this was essential as the original store 
room was not adequate to hold the growing 
store articles. Another ‘Pucca’ Quarter for the 
Store Keeper and one attached officer of the 


“permanent staff was built of burnt bricks. A 


stone masonry dispensary and Quarter for the 
Tramway Doctor was constructed and the old 
“Chappar—pharra” hut of the Officer-in-charge 
of the tramway was replaced by a good double 
storied bungalow made of burnt brick and with 
reinforced concrete roof. These items although 
they looked luxurious when compared with 
the very crude grass-cum-planks houses in which 
the pioneers of the tramway had to pass most of 
their time nevertheless they were a dire neces- 
sity for the tramway staff who had to pass most 
of the time in this malarious place. 

It may be added that although big steps have 
already been accomplished in looking to the 
amenities of the tramwav staff still some more 
quarters even if they be of corrugated sheets 
with puecca concrete floors need to be erected 
for the labour who still have to put up on damp 
floors and thatched buts. 


A GENERAL IDEA REGARDING WORK 
AND WORKING OF THE TRAMWAY 


As already mentioned previously the hinter- 
land of Chorgalia, which made up mountan:ous 
region of the Nandhaur, had to be exploited and 
in order to facilitate speedy and economic means 
of transport of all forest produce the tramway was 
initiated. The tramway therefore is totally used 
for transport of all forest produce from the 
Nandhaur Valley and other forest areas con 
veniently situated within reach of the various 
loading stations sclected along the line. There 
are at present the following tramway stations:— 

1. Terminus and Head Quarter—Lalkua 
(linking up the N. V. Tramway with 
with the O.T.R.) 


A tramline for transporting timber fram Lalkua depot. 


Hon’bie Bashir Ahmed, Forest Minister, U. P., inspecting depot at Lalkua. 
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2. Dauli 5 miles from Lalkua. 

3. Horai 64 miles from Lalkua. 

4. Shernala 84 miles from Lalkua to the east 
of Horai (branch line) 

5. Sela 10 milcs from Lalkua 

6. Lakhmanmandi 12 miles from Lalkua 

7. Chorgalia 13 miles from Lalkua 

8. Muchlibund (Terminus) 154 miles from 


Lalkua. 


MANAGEMENT—The working of the tramway 
is in charge of a gazetted forest officer under the 
Divisional Forest Officer of the Haldwani Forest 
Division. He is assisted by a permanent staff of 
2 assistants, one Clerk, one Store-keeper. During 
the season, i.e., from October to June temporary 
staff of Engine drivers, firemen, khalasis, water- 
men, carpenters, blacksmiths hammerman, blow- 
boys, chaukidars, brakesmen and truck fitters are 
employed. 

LOCO AND WORKSHOP STAFF—A head 
mistry is kept throughout the year to look to the 
repairs of all locomotives and trucks, while the 
track is maintained by 6 gangs of coolies usually 
of a strength of 10 men and one jamadar each; 
apart from this about 2 gangs are kept for diverse 
other jobs connected with the tramway. 


The distribution of work at present is as given 
below:— 


1. Officer-in-charge—Management of all 

works. 

2. One Assistant—Supervision 

yard and stock. 

3. Second Assistant—In charge of all labour 

and supervision of the track. 

4. Clerk—Maintenance of all records, corres- 
pondence and accounts. 

. Store-keeper—In charge of stock. 

. Head Mistry—Supervision of and repair of 
locos and trucks and also repair of tele- 
phone instruments. He is assisted by an 
assistant and a khalasi. 

. 2 loco drivers with a contingent of two 
watermen, 2 khalasis and two firemen. 
8.2 Brakesmen who act as pointsmen—train 

guard and shunters. 

9. 2 bogie fitters assisted by two coolies each. 

10. One or two carpenters depending upon the 

extent of work assisted by a coolie each. 
They repair all wood work of bridges— 
trucks and other woodwork required in the 
maintenance of the tramway. 

1]. Six permanent way gangs and two floating 

gangs of labourers. 

Previously station masters, pointsmen and 
S.P.W.I. were maintained but now these have 
been given up and strictest economy as regards 
staff is enforced. 


of Tramway 
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EXPORT—At each loading station timber is 
loaded into the trucks by the owner of the 
timber and freight charged according to a 
schedule of rate for each commodity. The con- 
tents of each wagon with measurement and frei- 
ght is entered on a ‘rawanah’ is used by an 
Export Muharrir who hands all such rawanahs 
to the Train-in-charge who in turn hands them 
to the check muha-rrir at Lalkua. The check 
muharrir checks all trucks and allows the timber 
to be unloaded by the owner. All accounts are 
maintained in the Tramway Office. At Lalkua 
paraos are allotted to various purchasers of the 
forest produce and they stock all their material 
in such areas. No passengers are allowed to travel 
on the trains except tramway labour on empty 
wagons and under the orders of the Officer-in- 
charge. Attached is a statement showing yearly 
the quantity of forest produce which the forest 
tramway has handled. (Schedule 2) 


LABOUR—The labour rates and prices of ma- 
terial have, since the last war, increased greatly. 
By way of illustration it may be mentioned that 
earth work which could be done @ Rs. 9j- per 
Sco cft. is today done at about 27|- per %o cft. 
An ordinary labourer’s wages were about Rs. 12/- 
per mensem and today it’s 35|- while the rates 
of freight have not increased to the same extent. 
Schedule (3) gives a statement of rates enforce 
in 1926, 1940 and 1946 just to give an idea of 
the difference in rates previously and now. It 
may however be mentioned that for the season 
1947-48 the rates have been revised and a slight 
increase made the new rates are given separately 
under schedule (4). 


FINANCIAL RESULTS—The Capital Expendi 
ture incurred upto 30th. June 1947 has been Rs. 
2,23.418'- (Schedule (1) gives the details of 
Capital Expenditure) while the running ex- 
penditure upto financial year ending March 
1947 is Rs. 8,67,772|- as against a revenue 
of Rs. 9,71,076|- upto the end of March 
1947, on a surplus of Rs 7,47,658!-  includ- 
ing the Capital Expenditure with the run- 
ning expenses. Thus it will, be seen that the 
Tramway has paid up its capital and given a 
surplus of about Rs. 7,48,000- or an average of 
about Rs. 32,500|- per annum surplus. The tram- 
way, as all businesses, has had some set backs 
which were in 1938-39 when there was a deficit 
of Rs. 2,297|- and again in 1945-46 when there 
was a deficit of Rs. 19,687|-. This was due to an 
unusually small amount of material available for 
being carried by the tramway and exceptionally 
heavy expenditure on replacements and repairs, 
Last year ie., during the season 1946-47 (Ist 
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April 1946 to 31st March 1947), revenue was 
Rs. 62,135|-, as against an expenditure of Re 
40,027\-, giving a surplus of Rs. 22,108!-. During 
all the other years there have been surpluses 
ranging between 5,659|- and 1,07,373!- fluctuat- 
ing with the amount of traffic available. Last 
season ie., from July 1946 to end of June 1947, 
the revenue was Rs. 94,337|- and expenditure 
during the same period Rs. 39,245|- giving a 
surplus during the working season of Rs. 55,092!-. 
NECESSITY FOR THE TRAMWAY—I quote 
the reports of Mr. E. A. Smythies, Conservator 
of Forests, Western Circle in 1926. ‘The other 
benefits (apart from the direct financial results) 
of the tramline are most important. To the timber 
contractors who buy the coupes immediately ser- 
ved by the line, the advantages are obvious. 
Instead of having to give cash advances to cart- 
men, with the danger of their decamping in the 
middle; instead of the perpetual struggle to get 
sufficient carts (since supply in the rush season 
has never adequately met the demand), and the 
possibility of rising prices as the demand becomes 
more acute; instead of possible losses of timber 
in transit, and various other disabilities, contrac- 
tors are now assured of swift and certain export 
of their timber, they know the rates per cft. be- 
fore they bid at the auctions and that these will 
not later, they pay no advances but on the con- 
trary, with the system of sleeper supply to the 
railways, are given full credit for the value of 
all sleepers delivered by them as soon as the 
sleepers are passed, thus easing the finance of 
their export considerably. These direct benefits 
must favourably influence the biding at auctions. 
But the influence of the tramline extends far 
beyond the timber coupes immediately in con- 
tact with it. The removal of 1,27,000 ton miles 
of freight by tramline resulted in the unpre- 
cedented fact of a plethora of carts all over. In 
the division, the cartmen were no longer lords of 
the situation, and instead of contractors fighting 
for the carts, the carters were fighting for the 
contractors, and carting rates came down ap- 
preciably in consequence. This again must in- 
fluence bidding at the auctions to some extent, 
and thereby favourably affect the revenue of the 
division. This report was made in the ‘Cartage’. 
Now since 1940-41 carts have been replaced by 
motors in areas where motor roads for export 
have been constructed and the position has 
changed—but nevertheless the benefits’ and in- 
fluence of the tramway on rates of export by 
other means still exists. Mr. D. Davis, Conser- 
vator of Forests, Western Circle in his note last 
year writes— 


“The tramway was started over 20 years ago 
when there was no motor transport in the forests 
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and forms of transport were insufficient and 
expensive. It has undoubtedly proved most use- 
ful to contractors and a source of considerable 
profit to the forest department. Even so there 
have always been some contractors who for one 
reason or another would have preferred to make 
their own arrangements for transport. 


Since the advent of motor transport there are 
undoubtedly more contractors wha would prefer 
to use motor lorries all the way to railhead 
rather than utilise the tramway. This particularly 
applies to those who own their own _ lor- 
ries. If we could be certain that all con- 
tractors would prefer to use lorries, that 
sufficient lorries would be available and 
that freight by lorry would not be more 
expensive than by tramway, then I would say that 
the tramway should be closed at once. 


But available information shows that there are 
not and are unlikely to be sufficient lorries and 
that freight by hired lorries would almost cer- 
tainly be more than by tramway. Only a few of 
the bigger contractors own their own lorries. A 
considerable number of the smaller contractors 
will never be able to afford lorries of their own 
and if the tramway is closed will have to depend 
entirely on hired lorries. In the opinion of the 
D.F.O. the presence of the tramway tends to 
keep rates by lorry down to a reasonable figure. 
The average tramway freight is at present about 
3.7 pies per cft. per mile. To this must be added 
the extra cost of loading and unloading which is 
necessary for material taken by the tramway, and 
the figure is then about 4.7 pies per cft. per 
mile. Rates by hired lorries this season are (a) on 
routes where the tramway does not compete:— 


1. In plains 6 pies per cft. per mile, 

2. In hills 9 pies per cft. per mile 
(b) on routes where the tramway competes 4 
pies per cft. per mile. This shows the effect of 
the tramway in keeping down rates. Without 
the competition of the tramway it is fairly certain 
that the rate of 4 pies under (b) would rise to 
6 pies or more”. 


Apart from the above benefits it would be of 
interest to mention that if only motor lorries 
were employed in moving this heavy traffic direct 
to railhead it would have meant that in 5 months 
ie. 15th January to [5th May and a working 
month being equivalent to 25 days only, 16 
buses would be employed for sawn timber about 
9 for logs about 17 for fuel (they being able 
to make 2 trips per day) and 4 for charcoal 
(period in this case being of 3 months and one 
lorry can carry 40 bags only.) Thus 46 lorries 
would be required daily which are not forth- 
coming at present; moreover to work thesc— 
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16,000 gallons of petrol for timer at 8 gallons per 
day per lorry, 26,000 gallons for fuel at 3- 
gallons per trip per day (2 trips) and 1,800 
gallons for charcoal at 6 gallons per day per 
lorry, (logs are still carted to the tramway sta- 
tion and therefore not accounted for), i.e., 3,800 
gallons of petrol would be required out of which 
probably 10,000 gallons is used in any case for 
bringing timber, ctc. to the tramway stations but 
the balance of 33,800 gallons would have to be 
further supplied. With the tramway function- 
ing this big amount of petrol is being saved 
and legetimately, as every drop of petrol that 
can be economised for more essential purposes of 
the nation must be made; which it would be a 
pity to lose for transport of timber and especially 
when an alternative means of transport, viz., 
tramway is at hand. 


CONCLUSION—Justification of any _ busi- 
ness undertaking can only be if some return is 
shown for the expenditure incurred and _ this 
can only be, with respect to the N. V. Tramway, 
if traffic be to the extent of about 3,00,000 cft. 
of timber which would give a revenue of about 
Rs. 60,000 at a flat rate of 0-3-0 per cft. and 
this should be supplemented by traffic of logs— 
fuel—charcoal and other miscellaneous forest 
produce that may bring in another Rs. 10,000 
ie., if a total revenue of Rs. 70,000 per annum 


can be guaranteed the tramway will be able to 
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pay its way through and show some profit. With 
better times when prices of commodities and 
wages of labour 
profits are possible. 


are more favourable higher 
A true picture of traffic 
that will be available for handling by the tram- 
way in the future will only be possible when 
the new working plan is known—nevertheless for 
the next two years it is hoped that the tramway 
will still be able to add some of its profit to the 


Government treasury and justify its existence. 


DETAILED ACCOUNT OF CAPITAL 
EXPENDITURE TO END OF 1946-47 


SCHEDULE (1) 


St. No. Detailed head of 


Amount 
expenditure 

1, Permanent Way ...... 1,14,900 
2. Sidings a 8,592 
3. Locomotives sw va eee 47,524 
4, Wagons is as ss 28,123 
3. Crossings se we 2,743 
6. Water tank = ...... 5,806 
7. Buildings —...... 7,003 
8. Tool is 212 
9. Miscellaneous tin... . 8,515 
Grand Total ...... 2,23,418 
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STATEMENT SHOWING YEARLY THE FOREST PRODUCE HANDLED BY THE N. V. TRAMWAY 


SCHEDULE (2) 


SPECIES 
Sawn KHAIR 
YEAR timber Logs billets Fuel Charcoal Stone Katha Bamboos 
Cft. Cft. Mads. Cft. Bags Bogies Mds. Scores 
11 Million 

1925-26 2,50,000 —_— Lbs. — _ —_ — —_ 
1926-27 4,82,617 — 1,27,078 Mds. —_— 920 — — — 
1927-28 5,67,309 88,957 74,782 1,830,300 7,833 — _ — 
1928-29 4,36,389 2,085 91,250 ; — 10,766 51 — — 
1929-30 4,57,142 5,434 91,469 : 2,850 — — 435 — 
1930-31 2,77,228 3,296 1,07,940 13,250 — — — — 
1931-32 Figures not available 
1932-33 3,49,585 90,384 1,47,171 90,000 — — 116 — 
1933-34 2,31,455 5,525 1,45,343 1,89,300 — —_— — —_ 
1934-35 3,08,458 24,710 1,33,402 8,05,060 — — — 240 
1935-36 Figures not available 
1936-37 94,310 4,460 1,35,850 1,74,080 — — — — 
1937-38 2,26,205 3,449 59,958 4,66,640 — —_ — —_ 
1938-38 1,80,975 1,307 — 6,81,480 — — _ _ 
1939-40 1,830,649 53,845 — 6,87,000 _— io — ae 
1940-41 3,08,022 17,876 — 8,01,440 — — — —_ 
1941-42 9,31,093 55,945 —_— 3,06,480 —_ —_ — _— 
1942-43 2,84,391 52,117 — 3,93,300 1,499 — — — 
1943-44 4,38,385 76,929 —_— 6,94,900 1,646 — —_ —_— 
1944-45 4,37,276 37,786 — 17,25,823 — — —_ — 
1945-46 2,11,988 57,680 —_— 26,400 515 —_ == oad 
1946-47 2,06,487 1,02,654 — 4,45,623 12,102 ~— 2 25 
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SCHEDULE OF RATES OF TRAMWAY FREIGHT FOR 1945-46. 


SCHEDULE (3) 


Lakh 
Description of goods Dauli Horai Sher Raikhal Sela man Near 
nala man Chor Much Remarks 
di. galia libund 


se SS 


1. Sawn timber of any 

species and any di- 

mension including Sil- 

lies, Gattas and Dof 

ars sawn or axed 

except B.G. M.G. and 

N.G. track sleepers of 

of the dimension allot- 

ted to different lots 016 020 026 033 036 043 046 0 50PCft. 


2. B.G., M.G, and N.G. 
and special sleepers of ; 
sal and other species 013 019 023 030 033 040 043 049 , 


3. Logs of any species 
of 3’ girth and over ; 
and any length 016 020 030 036 039 046 050 056 ,, 


4. Logs and ballies of 
any species and any 
length under 3’ girth 


and tors 010 016 026 030 033 040 046 0 650 ,, 

5. Patties and  sirwas 

4’ to 7 long 180 200 300 380 “400 480 500 5 8g80o , 

6. Bamboos 030 040 050 066 076 080 090 O100P. 
Score 

7. Fuel 480 600 700 780 780 880 900 8 80 per 

; 5 


8. Pharras fit for fuel 500 680 780 800 880 900 §80 0100 ton 
: bogie, 10 ton bogies 
will be charged at 50% more. 


9. Other pharras 700 880 980 1000 1080 1100 1180 12 00 , 
10. Charcoal 019 023 030 033 036 040 046 0 50 , 
. per sack load 
11. Katha (Khair) 030 040 050 060 066 076 08gs80 0 86 , 
12. Miscelaneous Rates on application 


13. Rations and _ other 
stuff from Lalkua 030 040 046 056 060 066 070 O 76 per 
maund 


Note :—Tramway freight on fuel brought in lorries from Jaulasal and Nandhaur Ranges and loaded 
at Chorgalia, Lakhmanmandi or Shernala tramway siding will be as follows:— 
Shernala 3/- per 5 ton bogie. 
Lakhmanmandi 4/4|- per 5 ton bogie. 
Chorgalia 5j- per 5 ton bogie. 
_ This reduction in freight will not apply to fuel from any other Ranges or to fuel from Jaula- 
sal and Nandhpur Ranges delivered by any means of transport other than by lorries. Freight on 
inferior fuel will be charged at 80% of the above rates. 


Pharras cut into fuel billets will be charged at fuel rates. 
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‘SCHEDULE RATES OF TRAMWAY FREIGHT FOR 1940-41 


SCHEDULE (3) 


From From From From From 


From 
: Horai Dolpok Jam- 
Description of goods station Shernala Sela hra Porjia pokhra Remarks 
station station station station = station 
1. Sal sawn timner (except 
small karies as _ noted 
below) and Sal logs of 
3’ girths and over and 
M.G. sal sleepers 01 3 02 0 0 2 6 0 2 9 0 2 0 0 1 9 P.Cft. 
2. Sal karies below 19” 
length. Any sal sawn 
timber 6’ and below in 
length, irrespective of girth 0 1 0O 041 9 0 2 3 0 ” 
3. All other timber logs 0 1 0 01 9 0 2 3 02 6 01 1 ” 
4, Kanju logs 01 0 01 1 7 
5. Sain and & Haldu scant- 
lings below 19” girth & 
9” length & below. Haldu 
planks & sillies not more 
than 9’ in length & more : 
than 28” girth 01 0 01 6 02 (0 0 2 3 01 6 01 6 * 
6. Sain & Haldu (sawn 
timber) 01 0 01 9 0 2 3 0 2 6 0 1 9 0 1 6 i 
7. All other Miscll. species 
(sawn timber) 010 019 0 2 3 0 2 6 01 9 01 6 a 
8. Ballies under 3 girth & 
tors (Sal & kokat) 01 0 019 0 2 8 0 2 6 01 01 6 i 
9. Patties 1 8 0 20 0 2 8 0 2 12 112 Op.cent. 
10. Bamboos 0 4 6 04 0 0 5 0 0 5 6 0 4 0 3 6 
P. score 
11. Fuel 4 3 0 415 0 5 0 0 5 8 0 5 8 0 5 8 0 
- per 5 ton bogie. 
10 ton to be 
charged 50% more. 
ae Charcoal 0 1 6 01 98 0 2 3 0 2 6 02 6 0 2 6 
per sack load 
13. Pharras 4 0 0 413 0 6 0 0 610 0 413 0 4 3 0 
| per sack load 
14. Khair (Katha) 0 2 0 0 3 «0 03 9 0 4 0 0 3 «0 2 6 O 


15. Miscellaneous — Rates on application. 


per sack load 
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SCHEDULE OF RATES N. V. TRAMWAY LALKUA DURING 1926 


Description of goods 


SCHEDULE (3) 


SIDINGS 


10 iniles Sela 10 miles 9 miles 
DOLPOKHRA KANDI SARAK SUKHI 
per cft. per cft. per cft. 
1. All sawn timber and 
logs over 3’ girth 0 3 3 0 3 °0 Q0 2 9 
2. Ballis (under 3’ girth and 
tors) .. Sal Kokat 2 9 02 6 02 0 
3. Partis Rs. 5 0 0 PC. Rs. 0 0 0 PC. Rs. 5 0 OPC. 
4. Bamboos 0 6 Oper score 0 6 Operscore — 

5. Fuel Rs. 18 0 O per Rs. 16 0 Oper Rs. 12 0 Q per stack 
i stack of 600 C.ft. stack of 600 C.ft. stack of 600 C.ft. 
6. Charcoal 0 4 6 per sack 0 4 O persack 0 3 6 per sack 
Bac Se a ah 
SCHEDULE OF RATES OF TRAMWAY FREIGHT FOR 1947-48 
To Lalkua O. & T. Railway 
SCHEDULE (4) 

Muehli Chor- Lakhman Sela Raikhal Sher Horai Dauli 
Class of Produce bund gaiia = maudi Nala Remarks 


Rap. Reap Rs. a. p. Rs. a. p. Rs. a. p. 


Ra. a. p. Rs. a. p. Rs. a. p. 


nn 


Sawn timber incl. sillis, 
giltas, dofars and exclud- 


ing sleepers . 0 60 
Sleepers of all deserip- 

tion .. 0 60 
Logs of 3° girth .. 0 66 
Logs and hallies below 

3° girth and tors .. 0 60 
Pattis and sirwas .. 6 890 
Bamboos .. 0120 
Fuel ..11 80 
Pharras fit for fuel ..12 00 
Other pharras ..14 00 
Charcoal] .. 0 60 
Katha .. 1 00 


Miscellaneous bd 
Rations and other food- 
stuffs from Lalkua .. O 


I 
for) 


0 


0 
0 


053 4 
053 4 
03536 0 
0 50 O 
5 80 5 
0100 06 
8 80 7 
11 00 10 
13 00 12 
050 O 
0130 0 
Rates on 


46 043 0 36 0 
46 043 0 36 0 
49 046 040° 0 
43 040 036 0 
00 480 406 38 
96 086 070 0 
80 780 7 00 6 
00 9 80 9 80 8 
80 12 00 11 80 10 
46 043 040 0 
110 0100 090 0 
application 


066 6 60 056 0 46 0 


30 0 20 oe 

SO O26 ae Gi 

26 0 20 Wi! ai 

00 2 80 » 

60 0 50 » score 

00 4 80 » 6 ton bo- 
80 7 00 gie, 10 ton bo- 
80 9 00 gie will be 
33 0 29 Per Bag 


80 0 60 
charged at 50% more 


40 0 30 » Maund 
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Use of Semi-Portable Saw Mills in Departmental 


Timber Operations 


By 


Mr. L. Rynjah, Assistant Conservator of Forests, Assam. 


G/9131!|As—In the hectic days of the Japanese invasion of Burma this project of sup- 
plying sawn timber for the army in India was got through, in the admittedly backward tract 
of Rangapahar. The experience provides valuable lessons for all-time work. 


INTRODUCTION.— 


HE word portable saw mill is a misnomer 

and the forest officer in Assam, who first 
heard this term during the war, has yet to see 
his forests being operated by that robot type of 
logging and sawing machinery which is the sub- 
ject matter of magazines dealing with the Ameri- 
can timber industry and of conversation by 
less informed and experienced people! But until 
that stage is reached we, in Assam, have dis- 
covered as a result of the war, the value of the 
lighter and ‘more-portable’ type of saw mill 
capable of dealing with all but the biggest of logs. 
The following article deals with such a type 
of mill, around which has been built up a de- 
partmental exploitation and re-planting organi- 
sation which is serving as a model for other 
areas. 


P. D. STRACEY, 


Senior Conservator Of Forests, Assam. 


1. A departmental timber operation is nothing 
new in the Forest Department of India, but the 
operation now described has some special features 
which might be of interest to Forest Officers in 
general in India and it is with this idea that 
this account is published in the Indian Forester. 
2. Burma was invaded by the Japancse early 
in 1942 and as a result of the retreat of the 
Allied Forces into Assam, through Manipur, 
Road or Dimapore became an important base 
for the storage and supply of war materials to 
the field of operation. From being no bigger than 
a small village in prewar days, notorious for 
its unhealthiness, it became overnight a crowded 
and busy area, connected with Kohima, Head- 
quarters of the Naga Hills, and Manipur State 
by a narrow motorable road forming the exit 
route from these remote places. With troops 
pouring in from all directions and thousands of 
refugees evacuating from Burma, everything was 
in a state of confusion. Due to the apprehended 
invasion of the country food was scarce and the 
civilian population had evacuated to safer places. 
Under such conditions, the Army required huge 


quantities of forest produce, and timber in part'- 
cular, for housing troops and for maintaining 
the line of communication to forward positions. 
Though the Assam Forest Department was not 
then in its full stride as far as production of 
materials for the war-front was concerned, it 
would have been possible to move available 
materials upto Manipur Road if the communica- 
tions bottle-neck could have been broken. There 
was no all-weather road connection with the 
outside world and the single line M.G. Railway 
system could not cope with even a fraction of 
the war supplies and troops pouring in under 
the circumstances it was decided to convert the 
timber needed on the spot, and the work was 
entrusted to the Working Plan Officer, Mr. 
C. S. Purkayastha, as being the only man avai- 
lable at the time. 


3. The Army was utilising all available tree- 
cover as camouflage and there was a considerable 
amount of restriction over their removal, while 
in the interest of secrecy no civil population 
were permitted to work in areas too close to the 
military camps. In the circumstances, a camp 
had to be selected within a reasonable distance of 
the base in the Rangaphar Reserve which it was 
contemplated to exploit, and a site was chosen 
on the banks of the Dhansiri River some 5 miles 
from Dimapore. A handful of temporary Foresters 
and some sawyers recruited through Army agency 
arrived by train, which was stopped under 
Arny orders on the open line between two rail- 
way stations! The country was absolutely un- 
developed with no communication whatsoever, 
the terrain being undulating and intersected by 
nullahs and small streams. Under normal trade 
conditions the crop was not considered sufficiently 
rich to attract contractors, the forest being of a 
mixed semi-evergreen type witb scattered 
Tetrameles nudiflora in the top canopy and 
species like Cyclostemon assamica, Canarium 
begalense, Stereosperum chelonoides, etc., with a 
few valuable species like Amoora wallichii Arto- 
carpus chaplasha etc. forming the lower canopy. 
The incidence of these valuable spec’es was rather 
low, but there were a few patches of Terminalia- 
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myriocapra and Phoebe goalparensis along the 
river banks. Under the conditions prevailing at 
the time particularly in regard to food supplies, 
sickness, and lack of any communication in the 
area where the camp had to be located, the first 
problem to be tackled was the supply of food 
articles, installation of a small dispensary to 
attend to sickness and establishing a road con- 
nection with the base. All these were satisfactorily 
solved, though after a considerable amount of 
trouble. A link-road about five miles in length 
to the BASE was constructed in a record time 
of about three months between May and July. 
and arrangements for food  supplics by wagon 
load from the nearest district headquarters was 
made. But the labour problem was the most 
difficult, as the local villages had already evacua- 
ted from the surrounding areas. Once the link 
road was established there was some increase in 
the number of sawyers with a corresponding in- 
crease in unskilled labour to make feeder roads 
for extraction and the camp houses required. 
4. The timber demand increased from day to 
day as the army began to prepare for an offen- 
sive, but the number of sawyers proved insuffi- 
cient. Besides timber had to be produced at short 
notice and the army required exact sizes which 
could be utilised directly on the job. A portable 
saw-mill was therefore installed, with one saw- 
bench to start with. to supplement whatever 
sawyers were available. This completed the 
first phasc of the organisation. 


5. The timber operations gradually gained in 
momentum and as the advantages of the saw- 
mill began to be realised it was decided to ex- 
pand the same. In those war days of utter con- 
fusion it was extremely difficult to get suitable 
machinery and spare parts for the saw-mill, and 
these had to be collected from the army, or from 
the trade, or from scrap-heaps, by exercising 
personal influence through official and non- 
oficial channels It was felt that though 
the department was responsible for the pro- 
duction of timber it would be unwise to 
run the mill purely departmentally, as if all 
day to day expenditure on the mill had to be 
met as departmental charges, the formalities of 
getting necessary sanctions etc. would have 
meant very lengthy procedure and would have 
hampered progress. The mill was therefore al- 
lowed to be owned and run by a contractor, who 
was paid for sawing-up the timber at a certain 
agrecd rate, less the cost of all oil, lubricants etc., 
supplied. Logs were collected and delivered to 
the mill by the department and elephants had 
to be engaged to drag the logs to the newly 
constructed feeder roads and Government 
vehicles (3 ton Ford trucks) had to be purchased 
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for the transport of the logs to the mill site. All 
this required a large force of unskilled’ labour, 
and as it was no longer possible to get the re- 
quired number of labour locally, and secondly 
it was not possible to work according to a 
schedule with the local labour, it was decided 
to recruit labour from outside. About 100 Orissa 
labourers, mostly evacuees from Burma, were to 
start with recruited departmentally and later on 
a firm was entrusted with the work on a com- 
mission basis. (This contract is still running and 
the labourers work for nine months on conditions 
that they get railway fares for coming from and 
going back to their home district i.e. Ganjam, 
and other concessions such as mosquito-nets, 
blankets etc). While the work was in full swing 
a great set-back occurred when the Japanese cros- 
sed the Burma border and invaded Assam sur- 
rounding Imphal and Kohima, and striking to 
within 20-25 Miles of Manipur road Base and 
the railway line to Upper Assam, in 1944. It 
proved extremely difficult to keep the organisa- 
tion going under such circumstances, as even half 
the army organisation moved back, but the forest 
Staff stuck to their posts and though there was 
dislocation for a while this was overcome in the 
end. 


6. As the strength of the colony increased 
mere curative measures for sickness were not 
considered sufficient. It was considered necessary 
to carry out regular anti-malarial work and the 
matter was taken up with the Public Health 
Department and in course of time draining of 
the marshy areas, spreading of malariol, and 
giving prophylactic dose of Mepacrine became 
routine measures. This produced surprisingly 
good results and within a year the high percen- 
tage of malaria decreased. The following figures 
will show that anti-malarial work if carried out 
properly can make any of the usually malarious 
forest places quite habitable:— 


1945 2139 he population of the 
1946 1610 camp more or less remained 
1947 838 constant. 


Prior to this about 959% of the population at 
Rangapahar used to suffer from malaria while 
in 1947 not more than 10% got this infection. 
This completes the second phase of the develop- 
ment. 


7. The war came to an end at last. During the 
war period the demand was mostly for hutting- 
timber and most of the hardwoods were comple- 
tely cut out in areas adjoining the roads which 
had to be opened during the period. The next 
problem was to utilise this organisation for peace 
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time work when a different aspect of forestry had 
to be considered. The soft-wood stocks had re- 
mained almost intact during war time, and 
while there was no local market, an increasing 
market was to be had in Calcutta for packing- 
case materials. In prewar days Messrs Bata Shoe 
Co., had taken some packing case timber from 
Assam in the log form but the total export to 
Calcutta was almost negligible, mainly because 
of the transport difficulties, and the price offered 
was ridiculously low. Negotiations were opened 
by the Forest Utilisation Officer with Messrs 
Bata Shoe Co., for a forward contract for sawn- 
timber, as it was felt that no sawmill could plan 
the work without an assured market for their 
products, and to start with a trial order was 
obtained. Batas placed this order almost reluc- 
tantly as they considered it an impracticable 
scheme, but it proved to be so satisfactory that 
they later entered into an agreement to take 
about 3,500 tons of 1:2” boards per year out 
of which the Rangapahar mill alone supplied 
800—1,000 tons, the balance being met by the 
other lend-lease mills in the province. While the 
main cutting is of soft-woods for this supply the 
local demand for hard-wood timber for building 
and P.W.D. and constructional work is 
also met as far as possible. Present cquipment 
is as follows:— 


A. Deisel Engines. 

(1) Blackstone Engine 14 B.H.P. 

(2) Ruston & Hornsby Engine 17 B.H.P. 
(3) National Engine 38 B.H.P. 

B. Saw Benches: 


(1) 3’ Diam. Horizontal Band for 
breaking logs ~—-one 

(2) 3’ Diam. Vertical Band for 
breaking logs —one 
(3) 36” Circular Saw —one 
(4) 28” Circular Saw -three 
(5) 28” Diam. Table Band Saw —one 
(6) Pendulum Cross Cut Saw —one. 
These can produce about 120 tons of timber 


per month, mostly as 1/2” boards. 


8. As the mixed forests of Upper Assam contain 
large stocks of inferior hard-woods and _ soft- 
woods, which normally remain un-utilized in the 
forests or are sold as firewood, the installation of 
this and similar sawmills, of which are over a 
dozen in the valley, has opened up a new pros- 
pect of profitable utilisation of such timber. 
Selection felling provide the greater percentage 
of the mill requirements, while clear-felling sup- 
plements the log supply, and at the same time 
provides the necessary employment by way of 
plantations for the large permanent gang of 
labour stationed at the mill. In this manner 
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replacement of poorly stocked inferior type of 
forest with concentrated stands of plantations is 
possible. Within two years a little less than 300 
acres of such plantations have been created with- 
out any difficulty near this particular mill. The 
value of this type of operation cannot therefore 
be over estimated. The retention of a permanent 
gang of labour makes it possible to attend to all 
weedings and tending works at the correct mom- 
ent, while in the cold weather extraction roads 
can be built, anti-malarial works carried out 
etc. The rate of wages of this permanent gang 
are usually higher than the local labour but 
because of strict supervision and planned work- 
ing the cost of operations is kept down. More- 
over, because of the concentrated working a very 
large amount of work can be handled by a 
skeleton staff consisting of a gazetted officer, a 
ranger and two foresters with some field assis- 
tants. Rangapahar, within a short period of years, 
has been able to build up a gravel road 13 miles 
in length constructed through deep forest and 
crossing numerous streams with an additional 
25 miles of feeder roads. The working there has 
given us experience how to run a grocery shop, 
how to align roads, how to build bridges and 
how to create plantations and has certainly pro- 
ved a great training ground for the staff. 

9. Experience gained from this organisation is 
summarised as follows:— 

(i) The installation of small semi-portable 
saw-mills of the type mentioned above ensures 
the maximum utilisation of every species capable 
of yielding timber of moderate quality. The low 
incidence of marketable species in this type of ° 
forest will not attract any sawyers for stump- 
sawing and vast areas would otherwise remain 
unexploited. 


(ii) The consumers get their requirements in 
exact sizes and are prepared to pay good prices 
for them and the movement of the sawn pro- 
ducts to centres of consumption is easy and less 
costly than in the log form. 


(iii) Concentrated working gives the maxi- 
mum economy in staff. 

(iv) With departmental operations contracts 
can be fulfilled in proper time and new species 
can be introduced into the market. 


(v) With works of diverse nature concentra- 
ted in one place, the maintenance of semi-per- 
manent labour gangs engaged all the year round 
becomes a feasible proposition. The use of 
trucks to move labour about and to carry gravel 
for road making and timber for bridges, as well 
as the logs to the Mill, is most valuable (very 
large logs can be broken down by hand-sawing 
in the forest before transport to the muiil). 
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(vi) When an area is exhausted (as has been 
found to be the case in the Rangapahar reserve 
under review in this articles,) the saw-mill can 
be removed to another reserve, or to a new site, 
at a reasonable cost. Ordinarily however this 
should not be necessary for at least 5 years. Jt 
is essential however to have a working-scheme 
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prepared for the forests on which such a mill 
is based. 

(vii) Incidence of malaria, which is the 
greatest handicap in any timber work, can be 
controlled in such concentrated work-centres at 
a reasonable cost. It is also possible to give social 
amenities to such a colony. 


(5) Control of Loranthus Pest in Forest Plantations 


By H. T. Koppikar 
(Range Forest Officer, Hanavar) 


G|243/Bo., S|/843|Bo.-Loranthus is reported as spreading fast in the plantations of teak and 
Casuarina; measures adopted to combat the pest and suggested work are described. 


Loranthus—infested trees along roads, on and 
around village—sites and fringes of cultivation 
are a common enough sight in the peninsular 
tract of the Indian dominion. Loranthus is fast 
spreading into forest plantations. This is a bird- 
borne parasite. Its seeds with the sticky outer 
layer of pulp are distributed by birds and the 
seeds germinate and take root on twigs, branches, 
and crevices of trees. Loranthus sends its haustoria 
into the wood layer of the host and draws its 
supply of water and mineral substances. It ma- 
nufactures its own food by means of photosyn- 
thesis. 


Honavar range in the western division of the 
North Kanara district is comprised of semiever- 
green and evergreen forest. Natural teak is poorly 
represented in the original stand of this forest; 
but the conditions of climate, soil and rainfall 
obtaining here are well suited for artificial re- 
generation of teak. This range boasts of about 
5,000 acres of area under planted teak of which 
about—2,400 acres constitute the area of older 
plantations, raised from 1919 to 1928. There are 
also Casurina plantations roughly 450 acres 
in extent extending along the Arabian sea-board 
which are worked on a 20 year rotation. But 
out of this area under teak and Casurina an area 
of about 950 acres of teak and over 250 acres 
of casuring plantation is infested with loranthus 
to a more or less extent. The younger planta- 
tions of these species are not—affected so far, by 
this pest. A cursory study of the location of the 
affected plantations brings out the fact that these 
are situated mostly on sides of old abandoned 
cultivation, and those—contiguous to palm gar- 
dens, village sites and land under the plough 
with fruit and other trees on their fringe. Loran- 
thus—~infestation is no doubt widespread in 
casurina plantations; but this species being grown 
for firewood, though the yield of firewood may 
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to a small extent be adversly affected due to this 
infestation its quality is apprently not. The writer 
therefore restricts himself to the ravages of this 
pest in teak plantations. 

Much land under cultivation situated inland in 
forest—areas in North Kanara district was 
abandoned and villages deserted, some decades 
back. The responsibility of this expensive aban- 
donrhent of land and = mass exodus is often 
fathered upon the past forest policy and alleged 
consequent creeping of forest into is doubtful. 
Because it is difficult to single out the birds 
which spread this pest. To destroy all such birds 
is still more difficult. But above all, it is very 
likely that mass destruction of birds may disturb 
Nature’s balance of insect life and its predatories; 
this may result only in rapid multiplication of 
insects which may affect plantations more ad- 
versly than loranthus is likely to do. Wholesale 
removal of affected trees may not only reduce 
the forest capital but may bring about overwide 
and uneven spacing and’ its consequences and in- 
vite aggressive and unwanted growth in the 
plantations. 

As such the writer suggests:— 

that (1) in addition to removal of affected 
branches of trees and of very extensively affected 
trees, the existing intermediat belt of minor forest, 
which would prove insular to a considerable— 
extent, be retained and maintained between culti- 
vation and plantations; and 

(2) the urgent need for all-out effort at eradi- 
catng loranthus from  cultivations, gardens, or- 
chards and villages be brought home to the notice 
of the public through co-ordination between 
Departments of Revenue, Agriculture, Forests 
and Public works and the Rural Development 
Board. The spirit of “kill loranthus and save 
trees” slogan, could be instilled in the public 
mind with advantage. through the—‘“workers” 
and results would not be slow coming. 
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© “A Living — Fossil Tree“ 


( Metasequoia glyptostroboides Hu et Cheng) 
By 


M. B. Raizada, Systematic Botanist, 
Forest Research Institute, Dehra Dun. 


The discovery of Metasequoia glyptostroboides 
in China is a grand and most unexpected sur- 
prise for it has rarely happened when a plant 
originally based on paleobotanic records is found 
to have a living representative. 

Although not quite so ancient, geologically, as 
the Ginkgo, the Metasequoia has persisted thro- 
ugh many, very many millions of years, for it de- 
veloped in Mesozoic times, when the animal life 
of the globe was dominated by the long-extinct 
giant reptiles. 

The story of the wonderful ‘find’ of this Meta- 
sequoia is now told by Prof. E. D. Merrill in 
Arnoldia, Vol. 8 pt. I. 1948, from where much 
of the information contained in this note has been 
extracted. According to Dr. Merrill the remark- 
able discovery of this coniferous tree, Metase- 
quoia glyptostroboides, was made in 1945 by T. 
Wang of the Ministry of Agriculture & Fores- 
try, China, who found only three trees in Szec- 
huan Province, South-west China, but he misi- 
dentified it as Glyptostrobus pensilis. In the fol- 
lowing year Prof. Wan-Chun Cheng, of the Na- 
tional Central University, Nanking, sent out ano- 
ther expedition and Mr. C. J. Hsueh, who led the 
expedition brought the sensus up to about twenty- 
five trees. When the botanical material reached the 
Arnold Arboretum, Harvard University, Jamaica 
Plain, Mass., U.S.A. it aroused so much interest 
that Dr. E. D. Merrill arranged with Dr. H. H. Hu, 
Director of the Fan Memorial Instituted of 
Biology in Peiping, and one of the joint authors 
concerned with the actual description of the 
species, to send a third expedition to Szechuan, 
close to the Hupeh border. Prof. Wan-Chun 
Cheng organised the expedition, which was led 
by Mr. Hsueh, who found more than a hundred 
large trees representing this species, occuring on 
slopes, along small streams, and near rice paddies, 
between the altitudes of 900 and 1,300 m. Later 
at least a thousand trees were located in the Shin- 
sa-pa valley in Hupeh Province. It is of interest 
to note that in this valley, where the tree is most 
abundant, there are no groves or forests made 
up of this species but the trees occur widely 
scattered. 

The living Metasequoia is said to be a large tree, 
attaining a height of about 115 ft., with a trunk 


diameter of 74 ft. Like Larix (Larch) and Taxo- 
dium distichum (Swamp cypress) its leaves are 
deciduous, the tree being leafless in the winter. 
Its botanical alliance is hardly with Sequoia, as 
one might infer from the generic name. In the 
vegetative characters it suggest Glyptostrobus and 
Taxodium but it may prove to be not closely 
allied to these two genera, one of the South- 
eastern China, the other of North America. 

Through the courtesy of Prof. Wan-Chun Cheng 
asmall packet of seed of Metasequoia glyp- 
tostroboides was received by the author early in 
February 1948, for propagation in this country. 
In the forwarding letter, dated the 25th Dec. 1947, 
Prof. Cheng writes as follows:— 

“I beg to inform you that we have recently 
discovered a living species of the fossil genus, 
Metasequoia of Coniferae. The genus was des- 
cribed by S. Miki in the Japanese Journal of 
Botany NI. p. 261 (1941). The genus has ten 
fossil species and one living species. The only 
living species. Metasequoia glyptostroboides Hu 
et Cheng, is confined to eastern Szechuan and 
South-western Hupeh in eastern China. This is a 
big tree 35 m. tall and 2.3 m. in diameter. It 
is manifestly allicd to the American genera Se- 
quoia and Sequoiadendron, but differs from both 
in the deciduous habit and in the opposite bran- 
chlets, leaves, flowers and cone scales. It seems to 
be an intermediate link between Taxodiaceae 
and Cupressaceae. The mature seeds of the Meta- 
sequoia were secured this year. Enclosed here I 
am sending you a few mature seeds of Metase- 
quoia glyptostroboides Hu et Cheng for propa- 
gating in your country. I think you are interested 
to have them.” 

The seeds which were sown on 23.2.48 gave 
excellent germination results and some df the 
seedlings are now 9 in. tall and growing vigo- 
rously. A photograph of one of the seedlings is 
here reproduced to show its juvenile habit and 
foliage, for it is believed that this is the first il- 
lustration of a cultivated Metasequoia from 
India. It seezns now fairly certain that somewhere 
in our country it will be possible to establish in 
cultivation this remarkable ancient coniferous 
species which in its native country is apparently 
on the verge of extinction. 


A seedling of Metasequoia givptostraboids iu et Chens 
about § months old showing Juvenile habit and foliage, 
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(~Further Note on Constants Connecting Top Height 
and Age for Different Site Qualities in Teak Plantations 


By M. S. Raghavan, Silviculturist, 


Madras. 


G|632'Md., SI9Md.<-The paper puts forth a formula mcthod of determining the equality 
of a teak plantation of known age and top height. The Statistician of the forest research insti- 
tute points out the need of exploratory work on actual observed data before establishing the 


relationship. — 


In my article on constants connecting top height 
and age for different site qualities in teak planta- 
tions kindly published by the Indian Forester on 
pages 460 and 461 of Vol. 72, No. 10, for Octo- 
ber 1946, an indication was given that the vari- 
able constant a which varies with the Teak 
quality class appears to be connected with the 
number expressing such quality class. This con- 
nection has since been worked out by me, and 
then a genera] formula applicable to all quality 
classes, and eliminating logarithms has also been 
formulated. If h is the height in teet at age a 
in years, for All India Yield Table quality class 
q, then 


h=-4.84 (8-q) a. 3244... eee eee (C) 

In practice a Forest Officer may object to the 
great difficulty of raising the age to such a frac- 
tional power. As raising any number to the power 
9.3333 amounts to the extraction of the cube 
root of the number, the above formula has been 
recalculated to gtve the approximate but easier 
formula 


3 
De O8 (8-4) Bint s ssauasaoteadeveoeinceees? (A) 
Heights calculated for different ages at five 
yearly intervals between the ages of 5 and 80 by 
the formula (c) above is entered under column 
C for each quality class and age, and similar 
heights computed by the approximate formula 
(A) above are similarly entered in the column A 
under each Quality class, while the heights ac- 
cording to the All India Yield Table are entered 
under column Y, in the enclosed tabular state- 
ment. 


It will be seen that the heights by the approxi- 
mate formula at age 5 are about 14.5 per cent 
or about one seventh less than the yield table 
heights, while the heights at age 10 are 
about 3 percent less. This departure is as 
mentioned in my previous article probably due to 
the trees not having settled down to their quality 
classes at this early age. This is a matter for 


further investigation, but the phenomenon is 
well known to Forest Officers who have studied 
Teak. 


The close agreement between the dciffenent 
columns for ages 15 to 80 indicate the accepta- 
bility of the formulae. The drawing of the cube 
root of the age is noticeable. As volume is three 
dimensional, while height is single dimensioned, 
age contributes one cube root to the height 
while the product of the other two cube 
roots, contributes apprently to the sectional 
area, or what comes to the same idea the other 
two cube roots contribute to the two diameters. 


As every forest officer knows cnough arithmetic 
to guess easily cube roots of small numbers be- 
low 80, to one or two places of decimals, the 
second formula has practical approximate appli- 
cation in every day life. It may also be remem- 
bered that 4.64 is nearly 42'3 | 


The approximate formula may be altered to 
help a forest officer to determine the quality 
class of a teak plantation by All India standards. 
Thus 


eaten ct 
464 3 a 


As a test suppose we measure the top height 
of a teak plantation of age 25, and find it to be 
88 ft. Then by applying the formula we find the 
All India Quality Class 

88 S8 88 


—— =8— ——=8—6.5 


13.6 


All India Quality=8— 


ns =L5 


q=8S— eae 
4.64 3 25 


4.64x /2.92 


Quality 1.5 should be interpreted as being mid- 
way between All India I and A)l India IT Quali- 
ty, ie. the quality is a High All India II quality. 
The actual Yield table height at age 25 for All 
India High II quality is 90 ft. Considering the 
errors inherent in Abney measurements, and in- 
cidental experimental errors, the result of the 
quality class determination appears acceptable 
for all practical purposes. 
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I am now turning my attention to the connec- 
tion between Top Height, Quality Class, Age, 
and Major crop number of stems, to find out 
an acceptable formula for every day use by 


Satistician, F.R.¥.’s comments on the paper 
height and age for different site qualities in teak 
turist, Madras. 


Mr. Raghavan’s paper shows that the free- 
hand smooth curves drawn by Laurie & Bakshi 
Sant Ram to find the relationship between top 
height and age of teak for different quality clas- 
ses will on a logarithmic scale for both height 
and age, reduce almost to straight lines, except 
at the earlier ages 5 and {0 years. The goodness 
of fit of the formula (C) or (A) should be 
tested on the original observations of top height 
and age on which Laurie and Sant Ram’s curves 
are based. By using method of least squares on 
the original data, the constant 4.84 and .3244 
in formula (C), may be found to be not the 
most probable. 

Arguments like “‘As volume is three dimensional, 
while height is single dimensioned, age contri- 
butes on cube root to the height, while the pro- 
duct of the other two cube roots, contnbutes 
apprently to the sectional area, or what comes 
to the same idea the other two cubes roots contri- 
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Thinning Officers in Teak Plantations, as this is 
the final practical test of these apprently theoreti- 
cal determinations. A further contribution on this 
vital problem will follow in due course. 


“A further note on constants connecting top 
plantations” by Mr. M. S. Raghavan, Silvicul- 


bute to the two diameters” by which the author 
tries to justify the formula (A) are too specula- 
tive and seem to suggest that the ‘cube root of age’ 
formula can be applied to all species and not to 
teak alone. 

Two explanations are given by the author for 
the disagreement between his formula and Laurie 
& Sant Ram’s tabulated values of height at 
ages 5 and 10. Of these, the first is not true as 
the curves represented by both the formula (C) 
and (A) pass through the origin (h=O, a= O) 

The paper is useful in the sense that it points 
to the possiblity of establishing a mathematically 
simple relationship between top height and age 
which can be determined objectively by least 
square method of curve fitting. Exploratory 
work on actual observed material is necessary be- 
fore such a relationship can be said to exist. 

STATISTICIAN, 
Forest Research Institute. 


QTHE FLORA OF THE KAREWA SERIES OF KASHMIR AND ITS PHYTOGEOGRAPHICAL 
AFFINITIES WITH CHAPTERS ON THE METHOD USED IN IDENTIFICATION 
(CONTINUED) 


By Dr. G. S. PURI 


FLORA OF THE DIFFERENT LOCALITIES 


Although some of the species are found to oc- 
cur in two or more than two, localities, there is 
a good deal of difference in the general aspect of 
the flora of three main localities, namely, Lare- 
dura, Ningal Nullah and Liddarmarg. The floras 
of Laredura, Dangarpur and Gogajipathri are 
very similar to one another in specific aspect; 
however, a few distinct species, which do not 
alter the general ecological picture of the parti- 
cular flora have also been recognised from Dan- 


garpur and Gogajipathri. 


The genus Quercus is represented in four out 
of five main localities though the species discover- 
ed from Laredura, Dangarpur and Gogajipathri 
are different from those that are recognised from 
Botapathri and Liddarmarg. The other well re- 
presented genus is Trapa, which being a water 
plant, cannot be used rigidly in emphasising too 
close a similarity between the flora of the differ- 
ent localities, which as we know, were deposited 
in a common body of fresh water. 

The following table gives a detailed distribu- 


tion of the species in the fossiliferous localities: 


TABLE IL. 


C—Calculated heights by correctformula h = 4.84 (8-q) age.3244. 
Y—Heights according to the All India Teak Yield Tables. (Top heights). 
A—Calculated heights by approximate formula h=4.64 (8-q) x cube root of age. 


hes High I Mean I High I Mean II Mean III High IV Mean IV Mean V Low V 
Ag Cc ¥ A Y A c Y A c Y A c Y A c Y ia a aaa os c Y A A c Ac ee a 
se gl2l 59.50 4a 5553 53.04 43 S157 48.97 40 4760 44.88 37 43.63 40.80 33 39.67 36.72 30 35.70 32.64 27 31.73 2777 «24.08 20 23.80 20.40 7 19.83 
10" 78.62 3 4.97 68 69.97 66.41 63 64.98 61.30 58 59.98 56.19 53 54.98 51.09 49 49.98 45.98 44 44.98 40.87 39 39.99 34.99 30.65 29 29.99 25.54 4 24.99 
15 8737 87s‘. 80 80.10 75.72 5 74.38 69.90 69 68.66 64.07 64 62.94 58.25 58 BI22 5242 52 5149 46.60 46 45.77 40.05 34.95 35 34.33 © 29.12 29 28.61 
20 95.90 96 94.46 90 8816 83.12 83 81.87 76.72 7 7557 70.33 70 60.27 © 3,94 64 6297 5754 58 5668 S115 51 50.38 44.08 38.36 38 37.78 = 3.97 32 31.49 
25 = 10818 «= :104.—S101.75 97 94.97 89.38 90 88.19 82.50 83 8140 75.63 16 74.62 68.75 69 6784 «61.87 @ 61.05 55.00 BB 54.27 4749 41.25 2 40.70 34.38 35 33.92 
30 10940 «= 110s‘ 108.3, 103 100.92 94.82 96 9811 87.53 88 8650 80.23 81 79.30 72.94 73 72.09 65.64 66 64.88 58.35 59 37.67 5048 43.76 “4 43.25 36.47 37 36.04 
35 «115.03 «116 143.83 108 106.24 99.70 101 98.65 92.03 93 9106 «84.36 85 83.48 76.69 7 75.89 69.02 70 68.30 61.35 62 60.71 5312 46.01 46 45.53 98.34 39 37.94 
40 120122 121,—Ss19.01 113 111.08 104.10 105 103.14 96.09 97 95.21 88.09 89 87.28 80.08 81 79.34 72.07 3 7140 (64.06 64 63.47 5554 48.05 48 47.60 40.04 40 39.67 
45 124.80 © «126.—S «123.78 118 11552 108.16 109 107.27 99.84 101 9902 91.52 92 90.77 83.20 84 82.52 74.88 % v4.27 66.56 67 66.01 57.76 49.92 50 49.51 41.60 42 41.26 
50 «12916 += 130-—128.20 121 119.66 111.98 3 1111 103.32 104 10356 (94.71 95 94.02 86.10 87 8547 77.49 78 76.92 68.88 69 68.38 5983 51.68 52 51.28 43.05 43 42.73 
55 «13348 «134. «132.34 125 123.52 115.43 116 114.70 106.55 107 10587 97.87 98 97.05 88,79 89 88.23 79.91 80 7940 71.08 1 10.58 6176 53.27 53 52.94 44.39 45 44.11 
60 «137.00 «137/='s«186.24 = 127.86 128 12715 118.73 119 118.07 109.60 110 10899 100.48 101 99.91 91.33 91 90.82 82.20 20 81.74 73.06 13 72.66 6358 = 54.80 55 5449 45.67 46 4541 
65 © «14063=Sss141—=—iti«i189.92 131.25 131 130.59 121.88 122 W126 112.50 112 11194 103.13 103 102.61 93.75 94 93.28 84.38 85 83.95 75.00 % 714.62 6530 © 56.25 56 55.97 46.88 aT 46.64 
70 «a4so7)— 14414342 184.47 134 133.86 124.86 125 124.30 115.26 115 114.73 105.65 106 105.17 98.05 96 95.61 86.44 86 86.05 76.84 7 16.49 6693 57.63 58 57.37 48.02 48 47.80 
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80 15042 150 14995 140.40 140 139.95 130.37 130 129.95 120.34 120 11996 110.18 110 109.96 100.28 100 99.96 90 99.96 80.22 80 79.97 60.17 60 59.98 50.14 50 49.98 


* At age 5, the Yield Table height is one seventh or 14.5 percent less than the height bythe approximate formula; and at | 
age 10 Yield table height is about 3% less than the height by the approximate formula. This is to be expected, firstly as re- i 
gression curves rarely passthrough the origin; and also as is well known, Teak trees do not usually reflect their quality 
classes in the first ten years of their life. 


M. 8. RAGHAVAN, 
Provincial Silviculturist, 
Madras Province, 
Ootacamund. 


COMPOSITION OF THE FLORA 


The Karewa flora is composed of 122 species 
of angiosperms, 6 species of gymnosperms and 
one species of Pteridophyta discovered from 22 
different localities, which are not only separated 
from one another by a distance that ranges from 
one to forty miles in some cases but the beds are 
also situated at different altitudes. 


A glance at table I reveals that there is a great 
deal of differences in species between the floras of 
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the different localities. Excepting some water 
plants and a few terrestrial species, the number 
of which is given in the following table, which 
are common to two or three localities, most of 
‘the species from one locality are distinct from 
the others. The differences are so well marked 
and striking that an analysis of the floras accord- 
ing to locality seems necessary. The following 
table is intended to bring out the total number of 
the species in one locality and the number of 
those which are common to the other localities:— 


Localities to which 


Total No. No. of species com- 
Locality of mon to two or the species are 
species, more localities. common. 
1. Laredura 35 & (* Dangarpur, Nagbal, & 
( Gogajipathri. 
(3 —_————— Liddarmarg. 
(1. ———-~——— Ningal Nullah. 
(1. ————-—— Dangarpur. 
2. Ningal Nuillah 39 6 (4————— Laredura. 
( —————— Liddarmarg. 
3. Dangarpur 18 4 1 3* Lareduras Nagbal & 
Gogajipathri. 
(1 Laredura. 
4. Nagbal 8 3° Laredura, Dangarpur & 
Gogajipathri. 
5. Liddarmarg 33 5 (3 Laredura. 
(2 Ningal Nullah. 
6. Gogajipathri 11 of Laredura, Dangarpur, Nagbal. 
7. Botapathri 4 4 —___---—-Liddarmarg. 


Note:—1) In this table water plants are not included, because 


most of the aquatic 


species are common to all the localities and their inclusion may have brought out too 


close a similarity, which is not real. 


2) 


The figures marked with an asteriks 


The three common species at Laredura, Dangarpur, 
Quercus semecarpifolia, Q. dilaitata and Q. 


common species. 
Gogajipathri are 


indicate the number of 
Nagbal and 
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Below is given a list of the species identified 
from each locality. The species marked with 
asteriks (*) in the following lists are common to 
one or the other locality. 


LIST OF SPECIES IDENTIFIED FROM 
LAREDURA: 


Altitude 6,000 to 6,500 ft. above sea level. 


Ranunculus sp. 

Clematis sp. 

*Ceratophyllum sp. 

*Berberis ceratophylla G. Don. 
*Trapa bispinosa Roxb. 
*Trapa natans L. 
*Myriophyllym sp. 

Prunus cerasoides D. Don. 
Rosa Webbiana Wall. 

Rosa macrophylla Wall. 
Cotoneaster bacillaris Wall. 
Pyrus pashia Buch—Ham. 
Rubus fruticosus Linn. 

Rubus sp. A. 

Rubus sp. B. 

Spiraea sp. B. 

Desmodium tiliaefolium G. Don. 
Desmodium latifelium D.C. 
Desmodium nutans Wall. 
Indigofera hebepetala Benth. 
Indigofera sp. 

Salix denticulata Anders. 
Salix acmophylla Boiss. 

Salix viminalis Linn. 

Betula utilis D. Don. 

B. alnoides Buch—Ham. 
Alnus nitida Endl. 

Carpinus faginea Lindl. 
Carpinus viminea Lindl. 
Corylus ferox Wall. 

Quercus semecarpifolia Smith. 
Quercus dilatata Lindl. 
Quercus [ex L. 

Ulmus Wallichiana Planch. 
Ulmus laevigata Royle. 
Aesculus indica Colebr. 

Acer pictum Thunb. 

Acer Caesium Wall. 

Acer sp. A. 

Acer sp. B. 

Rhus succedanea Linn. 

Rhus punjabensis Linn. 
Lannea Woodier Roxb. 
Engelhardtia colebrookiana Lindl. 
Hedera nepalensis K. Koch. 
Myrsine africana Linn. 
Fraxinus excelsior L. 
Fraxinus xanthoxyloides Wall. 
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Olea glandulifera Wall. 
Viburnum cotinifolium D. Don. 
Lonicera quinquelocularis Hardw. 
Typha sp. 

Sparganium sp. 

Pinus 

Cedrus 

Abies 

Picea 


The Laredura flora is composed of 55 species 
distributed in 35 genera and 22 families. Quanti- 
tatively the best represented genera are Quercus 
with three species and Trapa with two species. 
Both are represented by several hundred speci- 
mens, the former by leaves and the latter by 
fruits. Other well represented genera ane Acer 
with 4 species, Rubus, Desmodium, and Salix 
with three species each, and Rosa, Carpinus, 
Ulmus and Fraxinus have got 2 species each. 
The aquatic element is composed of 6 species 
belonging to 5 genera. 


LIST OF SPECIES FROM NINGAL NULLAH 
Altitude 9,000 to 9,800 ft., above sea level. 


Netumbo nucifera Gaertn. 


Pyrus Malus L. 

Pyrus sp. 

Cotoneaster microphylla Wall. 
Cotoneaster nummularia Fisch. 
Coitoneaster sp. 

Desmodium gangeticum D.C. 
Salix Wallichiana Anders. 
Salix denticulata Anders. 
Salix sp. A. 

Salix sp. B. 

Populus ciliata Wall. 

Populus nigra Linn. 

Populus sp. A. 

Populus sp. B. 

Betula alnoides Buch-Ham. 
Betula sp. A. 

*Alnus nepalensis D. Don. 
Ulmus laevigata Royle. 
Elacodendron glaucum Pers. 

Rhamnus purpurea Edgew. 
Sageretia oppositifolia Brong. 
*Aesculus indica Colebr. 
Acer pentapomicum J. L. S. 
Acer pictum Thunb. 

Acer villosum Wall. 

Acer sp. E. 

Juglans regia L. 

Cornus macrophylla Wall. 
Marlea chinensis Lour. 
Viburnum stellulatum Wall. 
Leycesteria formosa Wall. 
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Inula cappa 
*Typha sp. 
*Sparganium sp. 


The three species of Quercus, which form a 
major part of the collections in the first locality 
(Laredura) are conspicuously absent from these 
beds. The absence of Quercus from this locality 
is interesting as it gives a different aspect to 
this flora, the dominant genera of which are Salix 
with 4 species, Populus with 4 species, Acer with 
4 species, Cotoneaster with 3 specics and Alnus, 
Viburnum with two species each. This flora is 
composed of temperate genera, namely, Salix, 
Populus, Pyrus, Acer, Juglans, Rhamnus, Aescu- 
jus) Alnus and Viburnum and most of the 
species do not occur in the floras of other locali- 
ties. 


LIST OF SPECIES FROM DANGARPUR 
‘Altitude 6,500 ft. above sea level. 


*Ceratophyllum sp. 

*Trapa natans L. 

*Trapa bispinosa Roxb. 

Myriophyllum sp. 

*Quercus semecarpifolia Smith. 

*Quercus dilatata Lindl. 

*Quercus Ilex L. 

Rhus cotinus 

Hedera nepalensis K. Koch. 

Hamiltonia suaveolens Roxb. 

*Typha sp. 

*Sparganium sp. 

The two genera Quercus and Trapa are do- 
minant in this flora. Excepting two species, 
namely, Rhus Cotinus, Linn. and Hamiltonia 
suaveolens Roxb., the rest of the plants are com- 
mon with Laredura. 


LIST OF SPECIES FROM NAGBAL 


Altitude 
level. 


approximately 6,500 ft. above sea 


* ?Ceratophyllum sp. 

*Trapa natans L. 

*Trapa bispinosa Roxb. 
*Quercus semecarpifolia Smith. 
*Quercus dilatata Lindl. 
*Quercus Tex L. 

*Typha sp. 

*Sparganium sp. 


Quantitatively Trapa and Quercus are the 


dominant genera. All the species composing 
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this flora have also been found from Dangar- 
pur and Laredura. 


LIST OF SPECIES FROM LIDDARMARG 
Altitude 10,600 ft. above sea level. 


Machilus odoratissima Nees. 

Machilus Duthiei King. 

Phoebe lanceolata Nees. 

Litsaea lanuginosa Nees. 

Berberis ceratophylla G. Don. 

Pittosporum eriocarpum Royle. 

Mallotus philippinensis Muell. 

Pyrus communis L. 

Cotoneaster bacillaris Wall. 

Spiraea sp. A. 

Desmodium podocarpum D. C. 

Desmodium laxiflorum D.C. 

Desmodium sp. 

Parrotia jacuemontiana Decne. 

Buxus papillosa C. K. Schn. 

Buxus Wallichiana Baillon. 

*Alnus nepalensis D. Don. 

*Quercus glauca Thunb. 

*Quercus incana Roxb. 

Ficus Cunia Buch-Ham. 

Rhamnus virgatua Roxb. 

Berchemia floribunda Wall. 

Leea aspera Wall. 

Skimmia Laureola Sieb. et Zucc. 

Toddalia aculeata Pers. 

Acer oblongum Wall. 

*Acer pentapomicum J. L. S. 

Cornus capitata Wall. 

Myrsine semiserrata Wall. 

Syringa Emodi Wall. 

Randia tetrasperma Benth. 

Wendlandia exserta D.C. 

*Typha sp. 

*Sparganium sp. 

The flora of this locality is essentially different 
in specific composition from those of the two 
localities Laredura and Ningal Nullah. Although 
Quercus is fairly well represented in this flora 
the species are different from those found at 
Laredura. Another well represented family is 
Lauraceae, which includes 4 species distributed 
in 3 genera. A few other genera namely Pitto- 
sporum, Parrotia, Buxus, Ficus, Berchemia, 
Leea, Skimmia, Toddalia. Syringa, Randia, and 
Wendlandia, do not occur in any other locality. 
The flora as a whole is very different from either 
of the floras discovered from Laredura or Ningal 
Nullah. 
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LIST OF SPECIES FROM GOGAJIPATHRI 
Altitude 8,800 ft. above sea level. 


Litsaea elongata Wall. 

*Trapa natans L. 

Pyrus lanata D. Don. 

*Quercus semecarpifolia Smith. 

*Quercus dilatata Lindl. 

*Quercus Hex L. 

Ulmus campestris Linn. 

*Typha sp. 

*Sparganium sp. 

The dominant genus in this flora also is 
Quercus; the species do not resemble Liddar- 
marg, but they are the same as discovered from 
Laredura and Dangarpur. All species except three, 
namely, Litsaea elongata, Pyrus lanata and Ulmus 
campestris are common with the Laredura and 
Dangarpur species. 


LIST OF SPECIES FROM BOTAPATHRI 
Altitude 9.500 ft. above sea level. 


*Trapa bispinosa Roxb. 

*Trapa natans L. 

*Quercus glauca Thunb. 

*Quercus incana Roxb. 

Fifty per cent of species from this locality are 
common with Liddarmarg and thc rest with 
Laredura, Nagbal, Dangarpur and Gogajipathri. 

The occurrence of Quercus at this place is 
particularly intcresting because all Ningal Nullah 
localities have yielded a different kind of flora. 
In the colour of clay and the nature of bedding 
this locality seems to show a very great resem- 
blance to Liddarmarg. 


There is such a close similarity in specific 
composition between the floras of some of the 
localities that it seems desirable to group them 
into three main types; thus, the Laredura flora 
will include, besides, the Laredura species, some 
new species from Dangarpur, Nagbal and Gogaji- 
pathri; the second will be named as Ningal Nullah 
flora with distinct species from this locality and 
the third type, namely, Liddarmarg flora is com- 
posed of Botapathri species in addition to its 
own. 


The relative number and percentage of species 
in the three floras is given as follows:— 


Flora Number of Percent of 

species the total 
Uaredura 57 43, 84 
Ningal Nullah 39 30.00 
Liddarmarg 34 26.16 
TOTAL 130 106.00 
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QUALITATIVE ANALYSIS OF THE FLORA 


The Pleistocene flora of the Lower Karewa 
formations of Kashmir is a heterogenous assem- 
blage of terrestrial herbs, undershrubs, shrubs, 
trees; and water plants. This paper includes the 
study of macroscopic remains of the collections; 
the great wealth of the microscopic remains, 
which embrace a large number of pollen grains, 
a large number of diatoms and cuticles are not 
yet tackled by the author. 


The present paper describes 122 different 
species of Angiosperms, Gymnosperms and Pteri- 
dophyta; the species are based on leaves, flowers, 
fruits, cones, seeds and pieces of bark. A great 
majority of the species belong to Angiosperms, 
which are mostly represented by leaves, however, 
several hundred fruits of two species of Trapa, 
about half a dozen samaras of Acer and about the 
same number of Fraxinus, a few female cones 
of Alnus and Betula: two oak cupules, two fruits 
of Hedera Helix. L. (in counterparts), an ache- 
nial fruit of Ranunculus a hairy styled achene of 
Clematis, a rosaceous flower and four pieces of 
Betula bark are also present. The species of 
Ranunculus and Clematis, which are unrepresent~- 
ed by foliage are based only on fruits. The two 
species of Trapa are also based on fruits. The 
two cupules of Quercus, one of which was dis- 
covered at Laredura and the other at Liddar- 
marg, could not be specifically determined. The 
Laredura nut may belong to one of the three 
species, namely, Quercus Hex L. Quercus dilatata 
Lindl, and Quercus  semecarpifolia Smith, 
the leaves of which occur in hundreds among 
the collections from this place. The Liddarmarg 
cupule occurred in association with leaves of 
Quercus incana Roxb., and Quercuc glauca 
Thunb; in fact, it was partially overlying a leaf 
of Quercus incana and it may probably belong to 
one of these two species. ‘The relative paucity ot 
oak nuts as compared to the overwhelming abun- 
dance of leaves is striking. 


The collections contain quite a few samaras of 
Acer, which consist of either a part of a wing 
or one half of a double samara. The extreme 
rarity of double samaras may be explained by 
the fact that the two connate nuts in a samara 
split open in dispersal and one is not likely to 
find a complete specimen. One samara represents 
a distinct species and specific identification in 
other specimens is not attempted; they are deter- 
mined only generically. 


The sarmaras of Fraxinus are assigned to two 
different species. In these species the leaves are 
rarely represented. 
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The female cones of alder and Betula could not 
be specifically determined. Fossil leaves of the two 
modern species of Alnus and Betula are also found 
among the same collections in which the cones 
occur. 

Both Ranunculus sp. and Clematis sp. are based 
on achenes. The leaves of these two genera being 
herbaceous are not likely to be represented as fos- 
sils. 

The bark specimens belong more probably to 
Betula utilis D. Don. 

Out of a total of 122 species recognised among 
the material 117 belong to Angiosperms. These, 
excepting two species assigned to an aquatic 
family of Monocotyledons, are all Dicotylcdonous 
trees, shrubs, undershrubs or herbs. On the basis 
of habit the Angiospermic species are divided into 
four different elements) namely, trees, shrubs, 
undershrubs and herbs; the numerical strength 
and total percentage of each is brought out in the 
following table: 


. Percentage 
Element N a On IRE from the 
mPEeies total 
Trees 59 50.45 
Shrubs 43 36.74 
Undershrubs 9 7.69 
Herbs 6 5.12 
117 100,00 


The following are tthe trees:— 


Machilus odoratissima Nees. 
Machilus Duthiei King. 
_ Phoebe lanceolata Nees. 
Litsaea lanuginosa Nees. 
Litsaea elongata Wall. 
Pittosporum eriocarpum Royle. 
Mallotus philippinensis Muell. (Small). 
Prunus cerasoides D. Don (Moderate) 
Prunus cornuta Wall. (Medium) 
10. Pyrus Malus L. (Small) 
~ 11. Pyrus communis L. (Small) 
12. Pyrus lanata D. Don., (Small) 
13. Pyrus pashia Buch-Ham., (Small) 
14. Buxus Walliachiana Baillon, (Small) 
15. Salix ittetrasperma Roxb., (Medium) 
16. Salix acmophylla Boiss., (Small) 
17. Populus ciliata Wall., (large) 
18. Populus nigra L., (large). 
19. Populus sp. A. 
20. Populus sp. B. 
21. Betula utilis D. Don. (Small). 
22. Betula alnoides Buch-Ham., (Small). 
23. Betula sp. 
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Alnus nepalensis D. Don.; (large). 

Alnus nitida Endl. (large) 

Carpinus faginea Lindl., (Medium), 
Carpius viminea Lindl., (Medium). 
Corylus ferox Wall., (Medium) 

Quercus semecarpifolia Smith., (large) 
Quercus dilatata. Lindl., (large). 

Quercus Ilex L., (Small) 

Quercus incana Roxb., (Medium) 

Quercus glauca Thunb. (Small or medium) 
Ulmus Wallichiana Planch., (large) 

Ulmus laevigata Royle., (medium or large). 
Uimus campestris Linn., (small). 

Ficus Cunia Buch-Ham. (Sma!l or medium) 
Elaeodendron glaucum Pers., (Small) 
Aesculus indica Colebr., (large). 

Viburnum continifolium D. Don. (large). 
Acer pentapomicum. J.L.S. (Small or 
medium) 

Acer pictum Thunb., (large to medium) 
Acer Caesium Wall., (deciduous). 

Acer villosum Wall., (large). 

Acer sp. A. 

Acer sp. B. 

Acer sp. C, 

Rhus punjabensis J.L. Stewart, (small or 
medium ) 

Rhus succedanea Linn., (medium) 

Lannea grandis Engl., (small or medium). 
Jugians regia Linn., (large) 

Engelhardtia Colebrookeana Lindl. (Small). 
Cornus Capitata Wall., (Small) 

Cornus macrophylla Wall., (medium). 
Marlea chinensis Lour., (Small). 

Hedera nepalensis K. Koch. 

Fraxinus excelsior Linn. (large) 

Olea glandulifera Wall. (Small or medium). 
Wendlandia exserta D.C. (Small) 


The following are the shrubs:— 


Clematis sp. 

Berberis ceratophylla Royle., ‘small). 
Berberis sp. A. 

Berberis sp. B. 

Berberis sp. C. 

Rosa Webbiana Wall., (small). 

Rosa macrophylla Wall. (small). 
Cotoneaster bacillaris Wall., (large). 


Cotoneaster microphylla Wall, (low or 
prostrate). 
Cotoneaster nummularia Fisch. et Mey. 
(prostrate). 


Cotoneaster sp. 

Rubus fruticosus Linn., (large). 
Rubus sp. A. 

Rubus sp. B. 

Spiraea sp. A. 

Spiraea sp. B. 


17. Desmodium tiliaefolium G. Don. (large). 
18. Desmodium nutans Wall. (large). 

19. Indigofera hebepetala Benth. (large). 
20. Indigofera sp. 

21. Parrotia Jacquemontiana Decne., (large). 
22. Buxus papillosa. C.K. Schn., (large). 
23. Salix Wallichiana Anders. (large). 

24. Salix denticulata Anders., (large). 

25. Salix viminalis Linn., (large). 

26. Salix sp. 

27. Rhamnus virgata Roxb., (large). 

28. Rhamnus purpurea Edgew., (large). 

29. Berchemia floribunda Wall. (large). 

30. Sageretia oppositifolia Brongn. (large). 
31. Skimmia Laureola Sieb. et Zucc. (large). 
32. Teddalia aculeata Pers. 

_ 33. Rhus Cotinus Linn. flarge). 

34. Myrsine semiserrata Wall., (large). 

35. Myrsine africana Linn., (smalll). 

36. Fraxinus xanthoxyloides Wall. (large). 
37. Syringa Emodi Wall. (large). 

38. Hamiltonia suaveolens Roxb. 

39. Randia tetrasperma Benth., (small). 

40. Vibrnum cotinifolum D. Don. (large). 
41. Viburnum stellulatum Wall. (large). 

42. Lonicera quinquelecularis Harew. (large). 


43. Inula cappa. D.C. (small). 
The following are the undershrubs:— 


1. Desmodium Jaxiflorum D.C. 
2. Desmodium podocarpum D.C. 


INDIAN FORESTER 


3. Desmodium gangeticum D.C. 
Desmodium lattifoliam D.C. 
Desmodium sp. 
Leea aspera Wall. 
Leycesteria formosa Wall 
Typha sp. 
Sparganium sp. 

The following are the herbs:— 
Ranunculus sp. 


Trapa natans L. 
Trapa bispinosa Roxb. 
Myriophyllum sp. 
Ceratophyllum sp. 
Nelumbo nucifera Gaertn. 
A glance at the above lists will show that the 
representation of herbaceous clement in the 
fossil flora is very meagre. 
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Our 117 species of Angiosperms belong to 59 
well determinded genera distributed in 35 fami- 
lies and 22 orders The monocotyledonous ele- 
ment is composed of only two species belonging 
to two genera and a single family. The dicotyle- 
dons include both Achichlamydeae and Meta- 
chlamydeae. 


The following table, which is intended to bring 
out the relative representation of the two sub- 
divisions, shows that the Archichlaymdeae are 
much better represented than the Metachlamy- 
deae. 


Orders Families Genera Species 
DIVISION - No oy 7 No. wa No. % No. % 
Archichlamydeae 17 77.28 27 79.42 43 75.44 97 84,61 
Metachlamydeae 22.72 7 20.58 14 24 56 18 15.39 
Total 22 100.00 34 100.00 57 100.00 115 10.000 


Taking the number of species as a criterion of 
dominance the Karewa families fall in the follow- 
ing order:— 

Rosaceae with 17 species; Salicaceae and 

Aceraceae with 10 each; Papilionaceae with 

9; Fagaceae, Betulaceae and Lauraceae with 

5 each; Berberidaceae, Rhamnaceae, Anacar- 

diaceae, Oleaceae and Caprifoliaceae with 4 

each; Rubiaceae, Cornaceae, Urticaceae and 

Corylaceae with 3 each; Ranunculaceae, Ona- 

graceae, Buxaceae, Rutaceae, Juglandaceae and 

Myrsinaceae with 2 each; all the rest have one 

species each. 

The best represented genera are Desmodium 
and Acer with 7 species each; Salix with 6; Pyrus, 


and Quercus with 5 each; Berberis, Cotoneaster, 
and Populus with 4 each; Rubus, Betula, Ulmus 
and Rhus with 3 each; Machilus, Trapa, Rosa, 
Spiraea, Indigofera, Buxus, Alnus, Carpinus, 
Rhamnus, Cornus, Myrsine, Fraxinus and Vibu- 
mum with 2 each; the rest of the genera have 
only one species each. 

The Gymnosperms are represented by half a 
dozen species belonging to the family Coniferales; 
they are mostly represented by pollen grains or 
winged seeds but a few leaf fragments are also 
present. The number of specimens belonging to 
each species is indeed very small but the family 
occupies an important position in the Karewa 
flora qualitatively, as almost all the mo- 
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dern Himalayan conifers are represented as 
fossils. Wodehouse’s (see Wodehouse and De 
Terra, 1935} pollen study of the Karewa clays 
reveals that quantitative representation of the 
conifer species in the fossil flora was by no means 
small and with further work on Karewa microfos- 
sils the pollen flora is certain to reveal a much 
larger number of genera and species. 

The only Pteridophyta in the collections are 
ferns, which are represented by two sterile leaf 
fragments. 

The Thallophyta are represented by a great 
variety of fresh-water diatoms. 


QUANTITATIVE ANALYSIS OF THE 
FLORA 


Quantitatively the best represented family is 
the Fagaceae and the genus Quercus possesses 
the largest number of specimens. It is the most 
widely distributed genus in the Karewa localities; 
the other equally well represented genus being 
Trapa. Other terrestrial genera, which are also 
fairly well represented in the flora’ are Aesculus, 
Machilus, Populus, Salix, Acer, Contoneaster 
Rhamnus, Desmodium and Ulmus. 

Ordinarily such a high percentage of a genus 
or a species (as is shown by Quercus) in a living 
flora would indicate it to be a dominant tree in 
the vegetation of that region, but the case is 
entirely different with the study of fossil floras 
and especially of those, which were deposited in 
lakes fed by river or streams. There are several 
factors such as the position of the site of depo- 
sition, the agency involved in the transport of 
plant organs, the habitat and habit of the plant, 
the nature of plant organs, the texture of he 
leaves, etc., which would largely affect the 
quantitative representation of species, therefore, 
before using the quantitative data pertaining to 
the occurrence of a particular fossil species, in 
interpreting the palaeoclimatic and palacogeo- 
graphic conditions during the geological periods 
a due consideration ought to be made for these 
factors. A brief discussion of the manner in which 
these factors affect the proportionate representa- 
tion of a species in the fossil flora is given below:— 


1) POSITION OF THE SITE OF DEPOSI- 
TION WITH RESPECT TO THE HABITAT 
OF SPECIES:— 


Plants growing near the site of deposition un- 
doubtedly stand a better chance of being re- 
presented in the sedimentary record than those 
which are growing at distant places; moreover 
the former will naturally contribute a larger 
number of leaves, flowers or fruits than the 
latter; and in the analysis of a fossil flora dis- 
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covered from such a spot the former types 
would have an unusually high percentage than 
what actually existed. Therefore it seems that 
the method of counting individual specimens, 
which is perhaps the ideal in finding the domi- 
nant species in a living vegetation, may often 
yield erroneous results if applied in exactly the 
same way to fossil floras. 

The Karewa flora is no exception to this rule; 
therefore, to avoid the introduction of an error 
on this account it is necessary to investigate how 
far this factor had affected the quantitative re- 
presentation of dominant fossil species. 

To establish a relationship that exists between 
habitat and quantitative proportion of the Ka- 
rewa species the flora is divided into two gro- 
ups:—the first group includes species that live 
in close vicinity of water in moist ravines; and 
the second embraces plants which grow in dry 
and remote localities away from any stream or 
lake, or on dry rocks, or such other hot and 
arid places in a forest. The number and percen- | 
tage of species included in the two groups is 
brought out as under:— 


nee No. of | Percentage from 
P species total of 102 «pecies 
(A) Plants near water 32 31.36 
(B) Plants away from 
water 70 68 64 
Group (A) 


SPECIES THAT GROW NEAR WATER, IN 
MOIST RAVINES OR ON BANKS OF 
LAKES OR STREAMS:— 


1. Machilus odoratissima Nees., (moist places 
only). 

2. Machilus Duthiei King., (moist shady ra- 
vines). 

3. Phoebe lanceolata Nees. (damp shady pla- 

ces). 

Ranunculus sp. 

Clematis sp. 

Indigofera hebepetala Benth., (Moist shady 

ravines). 

Buxus Wallichiana Baillon., (Moist shady 

places). 

8. Salix Wallichiana Anders., (along streams}. 

9. Salix tetrasperma Roxb., (along streams). 

10. Salix denticulata Anders., (along ravines). 

11. Salix acmophyila  Boiss., (along streams). 

12. Salix viminalis Linn., (along streams). 

13. Salix sp. (along streams). 

14. Populus ciliata Wall., (sometimes on islands 
and banks of streams). 
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15. Betula ainoides Buch-Ham., (moist shady 
ravines) 

16. Alnus nitida Endl. (on banks of hill streams 
and moist places). 

17. Quercus dilatata Lindl., (somctimcs moister 
places). 

18. Quercus glauca Thunb. (moist ravines). 

19. Ulmus Wallichiana Planch., (moist ravines) 

20. Ficus Cunia Buch-Ham., (Banks of ravines). 

21. Rhamnus purpurea Edgew., (moist ravines). 

22. Aesculus indica Colebr., (moist places). 

23. Acer oblongum Wall., (moist places). 

24. Acer Caesium Wall., (in moist places some- 
times). 

25. Rhus punjabensis Stewart. (moist ravines). 

26. Rhus succedanea Linn., (moist ravines). 

27. Juglans regia Linn.,( sometimes moist ra- 
vines ). 

28. Cornus macrophylla Wall. (moist ravines). 

29. Olea glandulifera Wall., (moist ravines). 

30. Wendlandia exserta D.C. (Steep slopes and 
along river banks). 

31. Viburnum stellulatum Wall. (moist shady 
places). 

32. Leyccsteria formosa Wall., (moist places). 


Group (B) 


SPECIES THAT GROW IN A FOREST, OR 
ON ROCKY CLIFFS, AND DRIER PLACES 
AWAY FROM WATER:— 


Litsaea lanuginosa Nees. 

Litsaea elongata Wall. 

Berberis ceratophylla G. Don., (on cliffs or drier 
places). 

Pittosporum eriocarpum Royle., (hot slopes). 

Mallotus philippinensis Muell., (In forest and 
waste places). 

Prunus cerasoides D. Don. 

Pyrus Malus L. 

Pyrus communis Linn. 

Pyrus pashia Buch-Ham., (open dry hillsides or 
forest undergrowth). 

Pyrus lanata D. Don. 

Rosa Webbiana Wall., (In dry places). 

Rosa macrophylla Lindl. (In forest undergrowth) 

Cotoneaster bacillaris Wall., 

Cotoneaster microphylla Wall., (on rocks). 

Cotoneaster nummularia Fisch. et Mey. (In dry 
places). 

Cotoneaster sp. 

Rubus fruticosus Linn., (hot dry places). 

Spiraea sp. A. 

Spiraea sp. B. 

Desmodium podocarpum D.C. 

Desmodium laxiflorum D.C. 

Desmodium tiliaefolium G. Don. 

Desmodium nutans Wall., (hot places). 
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eae gangeticum D.C., (dry grassy pla- 
ces). 

Desmodium latifolium D.C. 

Parrotia jacquemontiana Dcne., (dry places). 
Buxus papillosa C.K. Schn., (dry arid hills). 
Populus nigra Linn. 

Betula utilis D.Don., (Rocky steep ground). 
Alnus nepalensis D. Con., (Forest tree 

of river banks). 

Carpinus faginea Lindl. 

Carpinus viminea Lindl. 

Corylus ferox Wall. 

Quercus semecarpifoiia Smith. 

Quercuc Ilex L., (Dry hot places). 

Quercus dilatata Lind1., 

Quercus incana Roxb., (hot places). 

Uhnus laevigata Royle. 

Ulimus campestris Linn. 

Elaecdendron giaucum Pers. 

Rhamnus virgata Roxb. 

Berchemia floribunda Wall. 

Sageretia oppositifolia Brongn. 

Leea aspera Wall., (Forest undergrowth). 
Skimmia Laureola Sieb. et Zucc. 

Acer pentapomicum J.L. Stewart., (dry valleys). 
Acer pictum Thunb. 

Acer Caesium Wall., (dry open places). 

Acer villosum Wall. 

Rhus Cotinus Linn. 

Lannea grandis Engl. 

Engelhardtia Colebrookeana Lindl. 

Cornus capitata Wall. 

Hedera nepalensis K. Koch. 

Marlea chinensis Lour. 

Myrsine africana Linn. 

Myrsine semiserrata Wall. 

Fraxinus xanthoxyloides Wall., (dry places). 
Fraxinus excelsior Linn. 

Syringa Emodi Wall. 

Hamiltonia suaveolens Roxb., (dry hot places). 
Randia tetrasperma Benth., (Rocky slopes or 
dry ravines). 

Viburnum cotinifolium D. Don. 
Lonicera quinquelocularis Hardw., 
places). 

Inula cappa D.C. 

Pinus longifolia Roxb., 

Pinus excelsa Wall. 

Abies Webbiana Lindl. 

Picea Smithiana Boiss. 

Cedrus Deodara Loud. 


The most dominant plants in the fossil flora are 
represented by five species of oaks, namely, 


(warm dry 


semecarpifolia Smith. 
dilatata Lindl. 

Tex L. 

glauca Thunb. 
incana Roxb. 


Quercus 
Quercus 
Quercus 
Quercus 
Quercus 
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Except Quercus glauca Thunb., which grows 
in moist ravines and some trees of Quercus 
dilatata Lindl., which occasionally occur in moist 
places, the rest of the dominant species fall 
in group B. Therefore, their dominance in the 
Karewa flora inspite of the disadvantage that 
their habitats lay in remote places far removed 
from the site of deposition, probably suggests 
that their higher percentage in the fossil beds 
is not much exaggerated and oaks were domi- 
nant trees in the vegetation of the Kashmir 
Valley during the Lower Pleistocene times. 


(2) MODES OF TRANSPORT:— 


The Karewa flora, as revealed by the fore- 
going analysis, is composed of a large number 
of species that now grow in drier places away 
from water, and taking into consideration the 
modern aspect of the fossil flora it may be re- 
asonable to suppose that they probably grew in 
places far removed from the site of deposition. 
Their representation in the fossil beds, therefore, 
suggests that they had evidently been transported 
by wind or carried’ down by hill torrents from 
their parent plants to the lake. 

Wind plays an important role in bringing 
about the dispersal of fruits, seeds or even 
fallen leaves and blows them away to long dis- 
tances from the parent plants. A strong wind 
blowing in a favourable direction may bring 
moderately lighter plant parts in larger numbers 
to the site of deposition or when blowing in an 
opposite direction it may act as an unfavourable 
factor and carry away all specimens, which have 
even reached the site of deposition. 

The efficiency of wind as a means of plant 
dispersal is well known to naturalists. Pollen 
grains, spores and bits of plant material are 
often carried’ to very long distances in a wind 
storm. Ridley (1930, p. 2) cites the observations 


of Darwin, who records in the “Voyage of the. 


Beagle” (Chap. 1, p. 5. ed. II) several instances 
when he noticed the falling of dust on ships 
moving at long distances from land; this dust 
was not examined but in another instance 
“samples of dust which fell a few hundred miles 
north of Porto Praya, Cape Verda Isles sent 
by Lyell, consisted largely of infusoria with 
siliceous tissues of plants”. Winged pollen grains 
of Coniferales are capable of flights over still 
greater distances. One often sees in the hills thick 
clouds of yellow sulphury pollen powder flying 
to long distances. 

Wind is not only capable of carrying micros- 
copic plant parts but it also blows away lighter 
seeds and fruits, often to long distances. Schim- 
per (1903. p. 80) cites an observation made by 
Treub and remarks that “seeds can be carried 
by wind over stretches of the sea at least twenty 
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nautical miles in width, for he found in the in- 
terior of the island of Krakatoa, which is that 
distance from Java, three years after the erup- 
tion which had covered the island with a thick 
sheet of lava, eleven ferns, two species of Com- 
positae, and two grasses whose spores or seeds 
could have been carried thither by means of the 
wind alone”. Heavier fruits and seeds which are 
equipped with wings or such other contrivances 
are better fitted for flight over considerable dis. 
tances. Ridley (loc. cit., p. 72) records many 
interesting observations made by him on dis- 
persal of winged fruits and seeds in Kew Garden, 
Surrey, and the Botanic Gardens at Singapore 
To quote only two instances, he found that 
in a moderately strong wind samaras of a 50 
ft. tall tree of Acer pseudoplatanus were blown 
to a distance of 40-93 yards; whereas a 20 ft. 
high tree of Fraxinus excelsior was able to send 
its samaras to a distance of 134 yards in similar 
atmospheric conditions. Ridley further suggested 
that they can fly for still greater distances if 
the breeze is a little stronger and the surrounding 
country be flat and plain. 


Strong winds carrying a large number of dried 
leaves, smaller twigs etc., to considerable eleva- 
tions and long distances is a common sight in 
the Punjab plains in the months of April and 
May. Ridley (loc. cit., p. 5) gives some 
statistical data regarding the distances to which 
leaves are blown away by winds. He men- 
tions from a paper by Volger in Flora, Bd. 89, 
1901, p. 71 some observations made by Coaz, 
Christ and Muret on the distances to which 
leaves were blown away by wind in the Swiss 
Alps. “Coaz found beech leaves blown on to 
glaciers at a distance of from 5 to 11 kilometres 
(approximately 32 to 7 miles), and chestnut 
leaves at a distance of 12 kilometres from the 
nearest trees. Christ found beech leaves blown 
15 kilometres, and Muret found the leaves of 
Pyrus (Sorbus) aria at a distance of from 15 to 
20 kilometres (about 14 miles)”. 

Wind affects dispersal of plant material in 
still another way; it produces covection currents 
in lakes and seas, which carry floating plant mat- 
ter along their direction often to very long 
distances. Heavy storms raging in the direction 
in which the site of deposition occurs, may 
bring large amount of dust and shower it on 
floating plant material, which may sink to the 
bottom of a lake earlier. Thus in a strong wind 
layer after layer of plant matter blown from the 
surrounding vegetation would be more speedily 
bur'ed than in quieter atmospheric conditions. 


Water is another equally important factor, 
which affects the prevalence of plant organs in 
fossil beds. A heavy shower of rain is capable of 
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washing away uniformly from all over the area 
large quantities of leaves, fruits, seeds, and pie- 
ces of twigs from various distant places and 
from different altitudes. This variously mingled 
heterogenous mixture of plants would be spread 
or deposited, as the case may be, at the same 
place at the bottom of slope. Similarly a peren- 
nial hill stream mav constantly bring plant 
matcrial from all over the country through which 
it passes and may lay it down at the bottom of 
an estuary or a lake. Floating leaves, unless 
they are soon laid down at the bottom, are often 
drifted away to long distances under the influen- 
ce of water currents. Thus, there is every likeli- 
hood of a mingling of two different floras, which 
might be growing on opposite banks of a lake 
several miles apart. Capacity of marine currents 
to carry fruit and seeds from one place to 
another locality lying at a distance of hundreds 
of miles in different geographical and climatic 
zones is shown by observations of naturalists. Lin- 
naeus_ (cited by Schimper, 1903, pp. 28, 29) 
found fruits and seeds of many tropical American 
plants on the coast of Norway, where they were 
brought by oceanic currents from the West In- 
dics. The pionecr observations of Hemsley 
(1885), Guppy (1889) and Schimper in the 
Indian and Pacific Oceans have shown that 
water currents play an important role in bring- 
ing about dispersal of plants and carrying them 
to long distances over unrelated areas. Guppy 
(1889) made interesting observations on seeds 
and fruits found in drifts along the coasts of 
Islands of Grenada, Jamaica» Tobago, Trinidad, 
Turks Islands and Azores and showed that these 
plants have drifted along oceanic currents for seve- 
ral hundred miles from far off lands. These fruits 
and seeds had often germinated on islands, 
which are geographically so far away and have 
thus raised difficult problems for those, who 
(not knowing this) attempted to explain the 
present peculiar distribution of these species. 
Guppy began his work on these stranded fruits 
and seeds and found out their original home by 
following his way along the islands. He made 
several interesting bottle experiments and  stu- 
died the course of different water currents in 
the Atlantic. The results of his laborious studies, 
extended over ten years, are embodied in a well 
written treatise referred to in the bibliography. 
In the summer of 1923 Prof. Sahni, on his 
way to Kashmir, studied the drift vegetation 
of a river in flood near the small town of 
Bhimbar on the southern side of the Pir Pan- 
jal Range. Sahni gathered drifting plant material 
consisting of leaves, fruits, seeds and cones flow- 
ing down the river and identified them by walk- 
ing up the river to trace the nearest source of 
the parent plant—a method essentially similar 
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to that followed by Guppy over a much longer. 
distance at sea. Interestingly enough, Sahni- 
found a few female cones of Pinus among the 
gathered material, most of which consisted of 
leaves of Nertum, Rosa, and other shrubs or 
trees, which were growing near the bank in the 
neighbourhood of the place at low altitudes. 
He observed no pine tree at that altitude within 
an area of several miles. Prof. Sahni continued. 
his upward march and found that the nearest: 
tree that could contribute its female cones to. 
the river sediments at Bhimbar was growing 
several thousand feet higher up at a distance 
of over 15-20 miles from Bhimbar. If this mate- 
rial were to be fossilised and subsequently dis- 
covered at Bhimbar by some. untrained investi- 
gator he might easily have been led away by’ 
fascinating facts and would have wrongly in-. 
terpreted geographical and geological condi- 
tions of the place on finding those female cones 
of pine. This instance, related to me by my 
guru, has always served me as a caution against 
deriving hasty conclusions in a passion for 
research. 


The rate at which a stream flows through 
a particular area should also be considered as 
an additional point of interest. Generally con- 
ditions for fossilisation along a swiftly moving 
stream are not suitable; and most of the plant 
matter is often strewn into pieces before it 
reaches a suitable site of deposition. Moreover, 
heavy particles of clay or sand brought by swift 
waters make a thick layer in which the embed- 
ded leaves are either partially destroyed or get 
disfigured by coarser sediments. A slowly moving 
stream, on the contrary, is better in this respect, 
because the plant matter is only partially des- 
troyed and the layers are also thin and’ composed 
of finer particles. Usually leaves transported and 
deposited by such streams in fine grained sedi- 
ments are well preserved regarding details of 
venation. Quieter waters of fairly deep lakes 
or ponds provided ideal conditions for fossilisa- 
tion as plant material rots and sinks to the bot- 
tom fairly slowly and in regular layers. 


The nicely preserved nature of the leaves dis- 
covered in the Karewa beds at some places sug- 
gests that they had probably not been washed 
down from long distances. 


(3) HABIT OF PLANT 


Leaves, fruits or seeds of taller trees in a 
moderate wind are borne for longer distances 
than those of dwarf types. Thus trees and tall 
shrubs are better suited for sending their Jeaves, 
fruits etc., to the site of deposition in larger 
numbers than undershrubs or herbs. Generally 
leaves of the latter types are not dispersed to 
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a great distance from the parent plant due to 
their low habit and unless they are transported 
by heavy rain at the proper time they are largely 
likely to remain unrepresented. The great pau- 
city of herbs and undershrubs in the Karewa 
flora may probably be due partly to this factor. 


(4) NATURE OF PLANT ORGANS 

Ordinarily lighter and smaller simple leaves, 
which are shed singly, are better suited for dis- 
persal by wind or water than the compound 
leaves with many leaflets. Other heavier parts 
such as cones, unwinged fruits, dwarf shoots of 
pine, pieces of twigs etc., cannot be easily trans- 
ported either by wind or water, so they are likely 
to be rarely represented in the fossil flora. 
Winged fruits, seeds, or those equipped with 
such other contrivances are to be found in larger 
numbers. In this connection it may be men- 
tioned that except fruits of Trapa, two incomp- 
lete cupules of Quercus and one small fruit of 
Hedera, all other fruits in the collection are 
winged samaras, achenes or winged seeds. 


(5) TEXTURE OF LEAVES 

Strong leaves with coriaceous or sub-coriaceous 
texture, which can withstand prolonged weather- 
ing and rotting in adverse conditions, are the 
most suitable and likely to be represented in 
larger numbers. Broad and thin leaves or spring 
foliage, which unlike coriaceous leaves are 
easily crumpled into fragments in transportation, 
are the least to be found. An examination of 
Karewa species from this po‘nt of view (see Table 
Il) shows that all the quantitatively well re- 
presented species are those which possess coria- 
ceous or sub-coriaceous leaves. 


(6) SEASON OF THE YEAR 
Most forest trees, excepting evergreen species, 
shed their leaves in autumn, and if active de- 
position is in progress at such a time, a larger 
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number of leaves will be able to enter the sedi- 
mentary record; whereas if the time of depo- 
sition coincides with spring, trees will be bearing 
young leaves so the layers formed at a particu- 
lar place during this season will not have much 
leaf material. The flowering season will naturally 
contribute flowers and pollen grains while the 
fruiting time will add more fruits. 


(7) KINDS OF TREES 


Deciduous species are likely to be represented 

in larger numbers than the evergreens. The 
accompanying Table (II) gives a comparative 
account of several features of the fossil species. 
The last two columns are intended to give the 
nature of the plant parts. This table also gives 
the results on rotting of leaves in the laboratory; 
in the last column are - given the plant parts 
which are actually discovered in the beds. The 
author is not in a position to give any satis- 
factory explanation for the absence of such 
plant parts, which are otherwise suitable in all 
respects for entering the sedimentary record. 
This may be due to incomplete collection and 
a study of further material might reveal the 
presence of these parts. 
It is clear from the foregoing analysis that most 
of our dominant species have some factors, which 
are favourable for their larger representation. 
But a few factors in some species are also un- 
favourable. As a matter of fact most of the fac- 
tors are favourable, and it is quite probable that 
the overwhelming majority of some species over 
others is to be explained by their possessing for- 
tunate characters. But after taking a due consi- 
deration of all these factors one is irresistibly 
forced to the conclusion that there existed in 
the Kashmir Valley during the Pleistocene fair- 
ly extensive oak forests with conifers and several 
broad-leaved species 


~ A wild species of lac insect in India 
S. Mahdihassan 


$/0lIn., G/92\-laci|In—India produces annually some 48000 tons of lac. The intense 
infestation of the Mysore lac insect is contrasted with that of the world lac insect. The 
number of insects in the encrustation can be counted by the number of three dot pat- 
terns. The generation of the lac progeny is explained. 


The lac insect yields three useful products, a 
dye, a resin and a wax ; their exploitation, how- 
ever, has differed during the course of history. 
The dye is contained within the body. Its skin 
being very delicate a coat of resin is secreted, 
to afford protection. Wax 
special glands and serves as a frame work (1) for 
the support of the main secretion of lac. For- 
merly the dye alone was preferred, today it is 
thrown away while shellac is used instead. 
India produces about 48,000 tons of lac every 
year which makes it, next to that of silk, the 
most useful insect to man. 

Lac is grown from Kashmir to Mysore and 
from Sindh to Tonkin, yet it is said that there 
is only one lac insect. On the face of such a 
statement there can be no question of a wild lac 
insect being there as this would single it out 
from others which are not. 


is secreted from — 
_less ended in repeated disappointments. 


However lac is not cultivated everywhere “in 
India, there being localities whefe it is merely col-. 


‘lected, when natural «infection makes it worth 


while to do so. Enterprising people have realised 
that lac cultivation offers little technical difficul- 
ties. Their expectations and trials have neverthe- 
_ With 
less ended in repeated disappointments. With such 


_experience they have been made to believe that 


some mysterious influence of climate or soil is 
the real inclement factor in lac cultivation. In 
the second book that was ever printed in India,-; 


at Goa, in 1563, its author, Garcia de Orta: 


writes, in his ‘“ Colloquios dos Simples e Drogas’ 
e Cousas Meddecinaes da India”, as follows. 
“Here in Goa a boy brought me a branch of 
(Zizyphus jujuba) tree . . . (which) bears little 
lac (in Goa) hence they do not value it (for 


they say) that the soil is not suited for its pro- 


Fig. 1.—Mysore lac insect infesting sharea talura. 


Fig. 4.—Winged male. 


Fig. 2.—Wiild loc (Lakshadia commeneris) infestation, 
Fig. 2a. Crown Shaped Cell K (not at its best) Fig. 2b. Crown Shaped Cell at K. 


Fig. 3. Crown Shaped Cell. 


Fig. 6. Loe i:sects with their Wax Armature 


Fig. 7. Loc insects with their ventral 
cr oral ends consed with 
wax. Note one insect is 


entirely free of wax" 


Fig. 5. Cross-section of tivin show- 
ing growen cf loc insects. 


A WILD SPECIES OF LAC INSECT IN INDIA 


duction.” In Sind lac production is confined to 
a very smal] area and attempts have been’ made 
to extend it. An official report published, as 
late as 1921, reminds one of Garcia, for it also 
says “no definite reason can however be 
assigned without careful local investigation ”. 
The defect lies not with local conditions but with 
the insect’s constitution. 


Being wild, the Jac insect, Lakshadia commu- 
nis was first discovered from Bombay in 1860 
hy Carter, and it has been found distributed all 
over South India (Goa, Travancore, Coroman- 
dal coast, Madras, Hyderabad and Mysore 
states). Being easy to procure it came to be 
illustrated as carly as 1567, when C. Clusius 
printed, at Antwerp, a Latin edition of Garcia’s 
book. In 1791 Roxburgh published an_ illustra- 
tion of stick typical of L. communis. 


The Mysore lac insect, IL. mysorensis acquires 
a striking appearance when it infects its favour- 
ite plant Shorea talura tree (Fig. 1). The 
wild lac insect L. communis, on the contrary 
is not reproductive enough to give such an 
intense infection. ‘The colonies of lac insect 
become conspicuous by their white appearance, 
due to their secreting a white wax powder. 
Their excreta is honey dew. consisting of glucose 
and fructose, which is prevented from adhering 
to the surface of lac by means of this powdery 
Wax, 


One fine specimen ‘Fig. 2) of the wild lac 
insect forming an encrustation of three to four 
inches long, fike a small chunk was collected 
from Acacia concinna, at the end of the mon- 
soon season in Bangalore. The surface is seen 
dotted with groups of three white spots, some- 
thing like the sign of “therefore”. .. . Each 
group of three dots represents a living insect 
within the encrustation which enables us to 
count the insects that have formed the colony. 
When an encrustation, as Fig. 2, is treated with 
alcohol all living insects would appear red and 
plumpy, while if there be dead ones they would 
appear much darker and shrivelled. Now the 
question can be asked where are the mother 
insects which formed the encrustation seen as 
Fig. 2. Dissolving it in alcohol there would 
appear only one dead insect, marked K, in 
Fig. 22, 

In Fig. 2a, the encrustation in general is seen 
at its best. ‘The -encrustation alone was nearly 
10.9 cms. long. The twig was 0.8 cm. in dia- 
meter. The drv encrustation with the twig 
weighed $3.4 gr. The number of insects form- 
ing the colony could not be counted in this case. 
But from another specimen of encrustation as 
many as 1,335 fully mature females formed the 
progeny, and came from a single crown shaped 
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cell. In Fig. 2a, the crown shaped cell K, is 
not seen at its best, which is the case in Fig. 2b., 
K. Fig. 2a shows the encrustation turned on 
its back, as it were, in Fig. 2b it is seen at its 
side. Both are magnified 11:10. 


It has been found that each such chunk of 
lac would have one dry cell which, when well 
formed, resembles a crown and has been called 
a crown shaped cell. Here the shape is rather 
distorted but it has been well illustrated else- 
where (2). The crown shaped cell in Fig. 2 
would resemble Fig. 3 derived from a similar 
chunk of lac. The normal lac cell offers no 
special features, it is a round object and resem- 
bles a small pill. A crown shaped cell shows 
its wax glands curiously developed and_ their 
secretion is also expressed outside through the 
layer of lac resin. These crown shaped cells 
are dead mothers of generations which formed 
these chunks. Living crown shaped cells have 
been actually observed to give rise to young 
larvae and their final development upto small 
encrustations of lac has heen observed. 


The crown shaped cells give rise to a normal 
generation and the main encrustation or chunk 
is formed by them. But the generation born 
of these chunks, is entirely different. When 
the larvae are fully mature they turn out to be 
winged males, Fig. 4, and the colony dies from 
want of a female. Roxburgh has actually illus- 
trated, in 1791, a generation consisting of pure 
male larvae, only he could not interpret such a 
strange ‘phenomenon; this has been explained 
elsewhere by me (2). Some larvae of winged 
males, transported by flies, change their sex and 
become crown shaped cells when they continue 
to maintain the species which would become 
extinct but for sex reversal. The problem has 
been analvsed to the stage when the eggs are 
fertilised. When there is excess of moisture as 
in mother insects feeding on trees during the 
monsoons the male sex is determined; dry 
weather conditions favour the female sex for- 
mation. Such an insect,. by its great sex ratio 
variation detrimental for propagation, can 
never be used for cultivation. [have never 
known any localir, where this insect has been 
used for propagation. Next to L. communis, 
the Sind lac insect, Lakshadia sindica behaves 
verv similarly but not so badly. While so much 
has been said about lac it might be worthwhile 
showing its inner construction, An earlier 
French writer has called stick lac the honey 
comb of the lac insect. The insect is gregarious 
and the secretion of the neighbouring insects 
fuses together to form a common encrustation 
such as is seen in Fig. 2. On Ficus mysorensis, 
the insects grow all around a vertical twig and 
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form a cylinder or a collar of lac encrustation, 
but on an inclined twig the surface towards 
the earth (V) would show a better growth of 
lac insects than of those on the opposite (D), as 
is evident in a cross section of a twig (Fig. 5) 
collected at the end of the monsoon season. The 
encrustation otherwise would not have shown 
such a difference in the growth of insects. 

When stick lac is dissolved gently in cold 
alcohol the resin is dissolved and insects, with 
their wax armature, are seen. In Fig. 6 three 
insects are seen, from such a colony as is repre- 
sented in Fig. 5, with their wax adhering to 
them. This wax has been removed from other 
specimens and Fig. 7 shows the insects with 
their ventral or oral ends still covered with lac, 
except one insect which is entirely free from ali 
wax. The lac dye is contained within their 
bodies and gives them the dark appearance 
shown in the picture. 


Reference 


1. The architecture of the lac cell: J. Osm. 
Univ. 1941 Vol. TX. P. 91. 

2. Sexual dimorphism among lac insects: 
VII Intern. Kongress f. Entom. Berlin. 1938. 
Vol. 2, p. 1232. ; 


INDIAN FORESTER 


Explanations of illustrations. 


Fig. 1: Lakshadia mysorensis encrustation 
on Shorea talura. This is the appearance of a 
tree under artificial cultivation. 


Fig. 2: Lakshadia communis  encrustation 
formed on Acacia concinna by a generation of 
insects swarming from one mother cel], now dry 
and marked K, crown shaped cell. 


Fig. 2a: Ventral aspect. 
Fig. 2b: Encrustation on its side. 
Fig. 3: Crown shaped cell, such as is seen 


in Fig. 2, K, much enlarged, it is not typical 
in appearance. 


Fig. 4: Lakshadia communis, winged male, 
magnified. 
Fig. 5: Cross section of a twig of Ficus 


mysorensis, with lac encrustation formed by 
Lakshadia communis ; V, ventral side ; D, dorsal 


side. Magnification, 38:10. 
Tif. 6: WLakshadia communis, adult female 
insects bearing the armature of hard wax. 


Magnification, 38:10. 

Fig. 7: Lakshadia communis, adult female 
insects freed from wax excepting on their oral 
or ventral surface. Magnification. 38:10. 


| Soil Conservation in Punjab Through Voluntary Efforts 


and its Progress. 


—By: S. Mebr Singh, B.Sc., (Agri.), P.S.C.S., 
Asstt. Registrar, Co-operative Societies, 
Hoshiarpur. 


Gj1114)Pj., G/2612|Pj., G1214/Pj. This article deals chiefly with the soil erosion 
problems of the Punjab and stresses the need for cultivating the public mind and 
opinion in general in this respect and bringing home to every son of the soil the 
great havoc which their indiscriminiate felling and grazing does to the soil, which 


slowly and stealthily becomes unprotected and unproductive. 


A scheme is put forward where a working unit is a village. An exhaustive line is 

followed on the co-operative basis. It is hoped by doing so the greater part of the 

work will be accomplished. Although it may seem a tremendous task but slowly and 

persistently pursuing this policy and adopting it on an extensive scale later its out- 
come will not be a mean achievement. 


The colossal national loss through soil erosion 
has been fully realised in the west and adequate 
protective measures have been adopted on a 
very extensive scale. There is huge area liable 
to erosion in this country and steps with varying 
success are being taken in various provinces to 
cope with this immense problem. The Punjab, 
with its extensive mountainous and Sub-moun- 
tainous area come in for a comparatively 


greater loss as compared with some other pro- 
vinces and needs extensive efforts of all con- 
cerned ; it is estimated by the Forest Department 
that about one crore and 49 lacs acres are thus 
affected. This land of five rivers has to its 
credit several new ventures such as consolida- 
tion of fragmented holdings, rural reconstruction 
and road transport work, which are executed on 
co-operative basis. Experiment on soil con- 
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SOIL CONSERVATION IN PUNJAB THROUGH VOLUNTARY EFFORTS 


servation through voluntary efforts as against 
through Govtt. executive measures was started 
in this province as early as 1938. The progress 
in the initial stages was slow but once the expe- 
riment became successful and the detailes were 
worked out, its success has been remarkable. 
The most speedy and the cheapest way to check 
erosion is to close the area to grazing and indis- 
criminate felling of trees, so this is done by 
compulsory closures under various acts. Forest 
department is doing good work on these lines 
and progress on the whole is fairly commen- 
surate with the staff available but as a whole 
only fringe of the problem is touched. Govtt. 
efforts. have to depend on funds avail- 
able, and thus the progress is bound to be slow. 
If on the other hand the masses could be made 
to realise that protection is in their interest 
and they should themselves make necessary 
arrangements, then there could be no_ such 
limitation and work could be immeasurably ex- 
panded with little expense to the Govtt. This 
has been the basis of formation of cooperative 
societies in the province for soil conservation 
with various nomenclature such as _ Forest 
societies, Soil conservation societies, and 
societies for terracing etc. 


SCHEME 


The working unit is a village. All the per- 
sons who have a right on the village land are 
eligible to become members. Area offered is 
either partitioned land lying waste or the village 
grazing ground, only that land is taken which 
is liable to erosion and is un-cultivated or that 
which is unproductive sand and needs improve- 
ment. In some cases training of hill torrents 
and reclamation of portion of its bed is the 
object in view. If it is common. grazing 
ground then it is usually divided into two blocks 
one is left for grazing while other is closed to 
grazing. Members voluntarily apply for closure 
of their land under conditions which they give 
in writing and period for which closure is in- 
tended is also stated. It is not necessary that 
all persons having right in land should join 
before the society could be registered, persons 
owing 3th area contemplated to be offered for 
closure are considered enough. Rest of the 
right holders join gradually as work proceeds. 
Society is registered under the Cooperative Act 
earlier than the closure of land which usually 
takes place later on. Some societies whose area 
is not liable to be damaged by non-members do 
not get their area closed under the statute since 
the members can be taken to task by the society 
itself for infringement of its regulations. Model 
bylaws with necessary amendments are adopted. 
These bylaws provide for election of executive 
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committee of 5 or more members with President, 
Treasurer and a Secretary; lay down executive 
committee’s duties and duties reserved by the 
general body ; make provision for appointment 
of a guard detailing his duties and lastly for the 
method of distribution of income. Society by 
virtue of registration under the Act acquires 
corporate capacity. Guard is appointed by the 
committee subject to the approval of Divisional 
Forest Officer, who appoints him a Fcrest 
Official and thus entitles him to make damage 
reports. Damage reports go to Forest depart- 
ment which either compromises these and real- 
ises compensation or takes action under the 
statute if compensation is not paid. A plan of 
work is drawn up by the Forest department or 
failing this the work of conservation, improve- 
ment or training of hill torrents is done on the 
advice of the Forest department. Extensive 
protective works are undertaken as also plant- 
ation of various grasses, shrubs and_ trees. 
Members give either manual labour if the society 
has little funds, otherwise cost of work is met 
from the funds of the society. Govtt. also 
gives some grant on the condition that equal 
amount is contributed locally by the villagers. 
Society prepares a record of rights after consult- 
ing revenue record and it is revised annually, 
this forms the basis on which income is distri- 
buted. After meetng its expenses the net income 
is divided as below : 

(a) 5% is set apart for Reserve fund. 

(b) 5% is set apart for land improvement 


fund. 
(c) rest is divided amongst members accord- 


ing to their right in the land. 
Secretary maintains the record which consists of 
Cash book, ledger, register of members, register 
of right holders, progress register and proceed- 
ings book. Accounts of the society are annually 
audited by the Cooperative department, when 
general meeting is held and new office bearers 
are elected by majority of votes for the year 
ensuing. Secretary also maintains day to day 
record of funds of the executive com- 
mittee. The bylaws which these societies adopt 
are mostly on the lines of bylaws adopted in 
other Cooperative societies of the province ; the 
only changes being that which are necessary to 
suit these particular type of societies. | Sub- 
Inspectors of the Cooperative department work 
in advisory capacity ; just as the Forest officials 
tender advice in their own demain of forest tech- 
nicalities. Practical work is supervised by the 
Forest department but now Sub-Inspectors have 
got training by attending various classes held 
by Forest department and are in a position to 
lend a hand in this work too. Application for 
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closure is usually obtained at the time of regis- 
tration. Special patwaris lent over, out of the 
Revenue staff, or by the Forest Deptt prepare 
plans and record of the area to be closed. 
Papers are sent for notification by the Forest 
department after scrutiny on the spot. 


PROGRESS. 


The scheme was started in the province as early 
as in 1938 but it was-in the experimental stage 
in the beginning so progress was bound to be 
slow. Since the number of societies in the be- 
ginning was small so this activity was not dis- 
cussed in detail in the annual report. There 
was no separate section for this activity giving 
proper details prior to 1938 and it was being 
shown as miscellaneous work under Better 
' Farming. This accounts for the meagre and 
brief figures that are available. It is only last 
year that a separate chapter with extensive details 
is given to this subject and hence forward it will 
be possible to comment on the progress with 
greater precision. Figures that were available 
since the start are given in the table below: 


At present soil conservation work is going on 
in 9 districts named below :— 
Hoshiarpur 
Gurdaspur 
Kangra, 

Ambala 
Gurgaon 
Rawalpindi 
Campbelpur 
Jhelum 
Gujrat 


OOM RO 


(d) Earth bunds 

(e) Gully plugging 

(f} Guttings of various trees 
planted 

(g) Guide Channels 

(h) Contour trenching 

(i) Seeds of different kinds 


(j) Shisham Nursaries 
(k) Bhabhar plantation 


(used in the manufacture of paper). 
(1) Grafting of trees 
(m) Silt clearances . 
(n) Kahi stubbing 
(o) Reclamation shrubs. 
(p) Contour Bunds and their 
repairs 


(q) Spill ways. 


Figures for the cooperative year ending 
.31.7.46 are very encouraging and few of these 
are given below : 


1. Societies registered during the year: 
160 with 3747 members 


Total No. of societies : 650 

Membership : 23763 

Working Capital: Rs. 2,48,517 

Total area controlled : 251620 acres. 

Total area brought under cultivation 
after reclamation: 1412 acres 

Govtt grant given through cooperative 
and Forest departments : Rs. 83,911 to 
375 Socs. 

8. Contributions made by societies for Soil 

Conservation: 75,957 

9. No. of socs. that have guards : 

Staff employed : 
Inspectors : 12 
Sub-Inspectors : 47 
Patwaris: 4 a 


Oh wo 
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Total income realised upto date: 
10,28,686 
Amount distributed to rightholders 
during the year: 1,52,149 
Practical work of Soil Conservation done 
during the year: , 
(a) Terracing: 9889 acres 
: Nara Bana 
Sirkanda or Nara 
(b) Plantings 
Live hedge spurs 
(c) Spurs: 


Srikanda 
1442 acres 87758 fs. 
Double spurs 
78 29576 ft. 
451 bunds | 
1390 ~=bunds 


10463 


8,02,965 
11 
2800 trenches 
670 acres - 
(103 mds. 

' Q seers) 
120 


13 acres. 


235 trees 
476 acres 

75 acres 
6450 feet. 
Repair 
116360 feet 
15 


Length 
2972 feet 


Number 
27 
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DIFFICULTIES 


The encouraging figures of progress might be 
taken to mean that work is easy and could be 
accomplished under average circumstances. This 
however is not the case. The staff put on this 
work is usually the most capable and seasoned 
workers with long experience and they have to 
face innumberable difficulties before they succeed 
in their mission. Common types of difficulties 
experienced in the organisation of these societies 
are given below : 


1. The possession of few acres to a Punjabi 
awner is all that he has, and he rightly treasures 
these. To this may be added the fact that such 
areas are usually not well developed in the matter 
of transport and education as compared to plains, 
and people are conservative and do not take 
kindly to new experiments. Very consistent 
propaganda sometimes for months together is 
necessary before staff succeeds in bringing round 
the necessary number of owners to start the 
society. 

2. In the case of common grazing land tenants 
are accustomed to cut grass and fell tress, although 
they have no such rights according to the revenue 
record. The entire income of the area once it is 
protected, has to be distributed to owners in the 
proportion of their rights. Thus tenants are the 
losers. This has been remedied by having two 
blocks of common grazing ground, and thus ensur- 
ing status quo in one block at least but tenants 
who were formerly using the entire common 
grazing on morc or less equality basis with owners, 
with some grazing facilities even in partitoned 
area, feel this an encroachment on their rights and 
make stout opposition to this scheme. Litigation 
crops up and here are cases which have went up 
to high court. Staff has to work hard to recon- 
cile both the elements and find via media. 

3. The influential rightholders, who have for- 
cibly taken possession of a portion of common 
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grazing ground in excess of their shares also 
stoutly oppose the scheme; as they will have to 
surrender the illegal benefit, that they were thus 
driving. 


4. The partitioned land of different owners 
which is damaged by hill torrent, is usually not of 
the same quality. Few thoughtful and indus- 
trious owners may have taken the lead and im- 
proved their plot by sowing trees or income yield- 
ing grass and thus they suffer if they pool the 
total income, which is later on divided uniformly 
on the basis of ownership of land given for 
reclamation. 


3. Co-operative point of view is rarely realised 
by the other departments of the Government. 
Co-operative department is in fact no department 
in the sense that it has got some, separate end in 
view. All that the co-operative department does 
is to provide an organisation which does the work 
of may be agriculture, education, rural recon- 
struction or forest departments. Since other 
departments’ work is carried on so there can be 
no replacement of the department that is con- 
cerned and thus there need not be in rivalry but 
unfortunately this is not so. There is another 
logical difference. The co-operative department 
works on democratic lines with the ideal that 
people should increasingly do their own work as 
much as is possible and classification of A, B and. 


C class is based om this assumption. A best 
co-operative society is that, which should 
not stand in need of any help from the 


co-operative staff except annua] audit of its ac- 
counts and there are even instances in which 
this even is arranged by the society without 
recourse to the staff. This ideal is directly op- 
posed to the view held by many of the execu- 
tive departments and is always stoutly opposed. 
There is no help to this and this opposition can- 
not lead to the abandonment of this ideal on 
which the entire fabric of cooperation is based. 
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THE FLORA OF THE KAREWA SERIES OF KASHMIR AND ITS PHYTOGEOGRAPHICAL 
AFFINITIES WITH CHAPTERS ON THE METHODS USED IN IDENTIFICATION. 
(CONCLUDED) 


Dr. G. 8. PURL 
Explanation of abbreviations used in the L — Large 
accompanying table No. II. ~ S — Small 
Cn — Cone 
F — Fruit 


A — Large & heavy fruit 


D — Deciduous 
B — Small & light fruit 


S.D — Semi-deciduous 
E — Ever green 
C — Compound W — Winged 
S — Simple U — Unwinged 
C(3) — Compound !eaf with 3 leaflets 
V.L — Very large 


Co — Coriaceous 
S.C. — Semi-coriaceous 
T — Thin 


VS. — Very small. 


oe PLATE IT 


G. 5. P. & G. D. S., Photo. . 8 


PLATE V 


G. S. P., Photo. 10 


THE FLORA OF THE KAREWA SERIES ETC. 


TABLE TH 


MODERN DISTRIBUTION OF THE 
FOSSIL SPECIES 


The accompanying table gives the fossil dis- 
tribution of the species (locality and altitude) 
together with elevation of their present occur- 
rence and modern distribution in a few hiil 
stations in the outer ranges of the north-west 
Himalayas. A perusal at the table will reveai 
that most of the species, excepting a few which 
are found in the inner dry valleys are restricted 
to the outer ranges of the Western Himalaya, 
however, one or two species are exclusively East- 
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ern in their distribution ; there are some West- 
ern Himalayan types, which, although not indi- 
cated in the table, extend also in the Eastern 
Himalaya and even further east into Assam and 
Burma ; ene species viz., Quercus Ilex is widely 
distributed in Europe and Asia. The main aim 
of this table is to present to the reader a con- 
trast between the past and present distribution 
of the fossil species in the Kashmir Valley, and 
the modern distribution of the fossil types in 
scame selected places in the outer ranges in the 
Western Himalayas ts given to show a probable 
comparison between the present flora of these 
renges and the past flora of Kashiunir. 
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(EXPLANATION OF PLATES 1.5) 


Plate 1. 


Fig. 1. A general view (looking south from the 
footpath that leads from Baramulla to Gulmarg) 
of the fossiliferous beds near the village of Lare- 
dura; the white patches (marked with arrows) 
in the forested hill are the plant-bearing out- 
crops; the spot 5 yielded a few badly preserved 
fossil leaves. 


Fif. 2. A view of another fossiliferous stratum 
north-east of the main huts of Laredura; 1, 2, 
3 point to the fossiliferous localities; the arrow 
at the base of the photograph points to the foot 
of the cliff. 


Plate 2. 


Fig. 3. A close view of spot No. 1 (shown in 
Fig. 2), which has yielded a large collection of 
well preserved fossils in situ; the irregular bed- 
ding of the clay and thickly laminated layers 
are seen at the spot, where the collection is in 
progress. 

Fig. 4. A view of the Trapa-bearing locality 


(near Laredura) showing thick strata exposed 
along a small stream: the arrows point to 


. spots, which yielded fruits of Tyapa. 


Plate 3. 


Fig. 5. A view of fossiliferous strata, near the 
village of Dangarpur, exposed along a stream, 
a dry ravine and tilled fields; the arrows point 
to the fossiliferous spots. 


Fig. 6. A close view of a fossiliferous stratum 
in the meadow near Ningal Nullah showing bed- 
ding of clays and some boulders (towards the 
upper part), which are part of probably a 
moraine, 


Plate 4. 


Fig. 7. A view of the bridge over Ningal Nul- 
lah near the village of Botapathri; the arrow 
points to the direction in which the fossiliferous 
localities lie in a grassy meadow about a furlong 
from the bridge. 

Fig. 8. A view of Ningal Nulflnh locality show- 
ing plant-hearing beds {marked with arrows) 
under a moraine (M)},; the thinly laminated 
nature of plant-bearing clays is evident. 
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Plate 5. 


Fig. 9. A view of another fossiliferous locality 
in the grassy meadow near Ningal Nullah; the 
dotted tines mark the level of the two fossiliferous 
strate, which have yielded fossils at a few spots 
(marked with arrows). 


Fig. 10. Another fossiliferous spot in the 
meadow showing the nature of bedding of clays. 
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Indian JJesert 


Hospitality amongst Desert Plants 


(By Chatur Bhuj Gehlot, D.D.R., Retd. Conservator Forests, Mines, &c., Jodhpur). 
(Utilisible for reclamation and rejuvenation of desert into productivity—by and for Farming). 
G/0473)In.—Verms of local nomenclature of the Indian desert are defined and the ecology 

of the desert explained. 


DESERT GROWING 


Locally, The Desert is called:— 

‘Thar’ meaning “deposition (of sand) layer 
after layer” forming the desert. 
or “Thott Thali? = denoting hollow or barren 
lan 2. x 
These desert conditions have, for ages, been 
growing from bad to worse, in geological chrono- 
logy, and concomittant physical metamorphosis 
and chemical changes;—-and with them, the con- 
dition, habits, quality, productivity of its fauna 
and flora have been degenerating chemically bio- 
logically and economically. 


NOMENCLATURE 


This desert country, evidently, with the grow- 
ing desert conditions, has been receiving the 
qualifying names in chronological order, as 
below:— 

(1) Murdhar:-—meaning Tnriloky (land of 

“trios” sandy undulations alluvium plains 
and mountains or rocky elevations). 


(2) Marudhar:—-or Marusthal meaning dead- 
ly or dreary desert region so called when 
the sandy desert predominated. 


(3) Marwar:—meaning land of struggles and 
escapes, as at present. 


Thus, of course, out of inborn hospitality and 
co-operation most of the plant-life, making a 
common cause against sand invasion and weather 
inclemency, have had to change the mode and 
rationality of life, per force or habitually to be- 
fit themselves adaptively to the changing ecology 
of the desert, salme and alkaline areas and 
rocky skeletons. 


No wonder, then, its original rich flora and 
fauna gave way to the arid types with rare 
scatterings of hardy — strugglers persisting, here 
and there, in desert or semi-desert. 


EARLY OBSERVATIONS 


My first impressions were received while on 
Leffroy’s Investigations of locusts (1896-97). 
When, of course, the stock of plants (forest, 
pastoral or agricultural) had naturally to be 
studied in relation to its life and death struggle 
with the formidable enemy—the locust, besides 
and amidst hard and treacherous weather. Then 
and there. on close examination I felt, how im- 
portant and compulsory is it, to keep in tact 
the indigenous vegetation to ensure the main- 
tenance of balance of natural or artificial tree 
culture, agriculture, ete., as well as animal life 
for the sake of human prosperity and even exist! 
ance, from generation to generation. 


DESERT VERSUS VEGETATIONS 


A struggle ceaselessly goes on between the two 
and the less of Vegetation, the more of desert 
and “vice versa” is the proven result, every- 
where. 1 observed many points—beneficials re- 
sulting from preservation of the plant life in 
favour of cattle and man, and amelioration of 
desert conditions affecting its edaphic factors, 
aerial, manurial, humid, humus, water, etc., as 
well as rural economy and climate. 


Revisiting a part of the same desert, last spring, 
I was struck to find the plant-life on the de- 
crease in general, and even so in Pabuji-ka-Oran 
(a sacred reserve) near Kolu in the desert, in 
particular, during onlv half a century, whichsis 
woeful. 


Fig. 1. P. JULIFLORA & A. Odoratissima. 


Patoa-Zalim-Vilas Road, JODDPUR 


Fig. 3. Fig, 4. P. JULIFLORA & others on Sands. 
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J. Rly. Line, near Zalem-Vilas, Ju. 
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MARVELS OF THE GREAT INDIAN DESERT BTC. ETC..... ) 


VITAL SCIENTIFIC INTEREST 
(Figures—phctos Nos. 2, 3 and 4) 


Bearing in mind the above facts, and continu- 
ing the observations while trying to make arti- 
ficial plantations or preserving the natural vege- 
tation, my conviction gathered strength and a 
vital scientific interest and value continued to 
become associated with it as observed in the 
deserts of Rajnutana, Northern Central India 
(Gwalior-Chambal valley, | Banswarra—Mahi 
valley, Western U.P—Yamuna valley—Bharat- 
pur to Jhansi and N. Gujrat-—Banas and Kumari 
river courses). 


CLUSTERS, FORMATION 


Numerous examples nave been observed to 
exist in these jungles and deserts, of plants most- 
ly xerophvtic, growing together according to 
certain affinities and environs. Trees shrubs, 
herbs and grasses grow together in groups of 
twos, threes, fours and more occasionally, almost 
peacefully and mutually aiding each other, for 
long enough in life, like refugees from war with 
constant sand invasions and rocky desert seve- 
rities vide Fig. 2 and 3, Jodhpur environs. Even 
the independents ‘solated survivors assume 
clumpy bunched growth or spinose and bramble 
like and bristly armament or equippage. This 
habit and necessity has been taken advantage 
of in making arboricultural plantings in topes or 
groups and in double rows. 


ASSOCIATES 


Commonly, the following genuses and species 
(xerophytic) are found to make amiable asso- 
ciations. clusters or groups:-—Indivoferas. Ficuses, 
Salvadoras. Prosonises, Tamarisk, Zizyphuses, 
Acacias, Grewias Exunhorbias, Tecomaa, Cap- 
parises. Poincianas. Melias, Colligonum, Calotro- 
pises, Aciuas, Cassias, Carissas, Cordias, Albizzias, 
ete. 


It is worth noting in this connection that xero- 
phytic species which are exceptionally drought 
resisting and deen water-lavel-tappers, or other- 
wise fitted eg. Prosopis spicegera, Capparis 
aphylla, stand by themself forming more or less 
gregarious formations without needing succour 
and shelter. P. spicegera is supposed to be rich 
in Oxveen? (Vedas) ; 

Hospitality of Man 


Travellers, geographers, naturalists, historians, 
and others have written well of the people living 
in the desert calling them ‘“hospitable.”—besides 
being recognised as hardy, industrious arid sim- 
ple. This is the habit or nature inculeated by 
environs and the food-animal or vegetable eaten 
and common hardships etc., experienced and 
opposed. The popular saying is “As is the food 
so is the mind.” Now the cattle eat the grasses 
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and vegetable products of the desert species 
which are in nature mostly simple, hardy. 
bountiful, co-operative, protective and beneficial, 
bearing products (Harvest) even in adverse con- 
ditions themselves sufferings but yielding fruits 
etc., for the sake of cattle and man out of their 
self-sacrificing mature (e.g. In famine certain 
plants like the Ker (Capparis aphylla) replete 
with hydrogen and carbohydrates? (Vedas) 
hear fruits, seeds» flowers, leaves, twigs, etc. as 
famine foods, fodders, honey &c., prolifically to 
support man and cattle so is the local popular 
saying: —‘Kal kahe men paroonla—to ‘Ker’, kahe 
men teen var phaloonla.” ' 


Dietic and Physiological Philosophy 
(Famine falls by failure of crops but the 


Ker yields three harvests of its  edi- 
ble products three times a year — March, 
July and October during famine). Man 
partaking of them direct or through the 


the same spirit of self-sacrifice. hospitality, co- 
operation and production towards their fellow 
beings as well as cattle and plants. Thus, the 
cycle of hospitality propagates from inert nature 
to man through piants and cattle. The desert 
cow, camel, etc. are congregatory and home- 
sick (bound) centrifugally-cum-centripetally, even 
after roaming (grazing) dozens of miles. 


Preservation of Vegetable Products 


Climate favouring, the preservation of all 
available vegetable seeds fruits etc., for use and 
trade in and out of season is an unavoidable 
necessity and profitable practice with the desert 
people. This sun-drying of vegetables has been 
invogue, since long past. at least from the time 
the Sandy desert buried the fertile multi-pro- 
ductive land. They relish these vegetables more 
than meat and luxurious diets confectionary and 
condiments. 


Institution of Sacred Forests 


Therefore. the desert people are wise and far 
sighted enough to preserve plant-life and useful 
animals by forming “Orans,” ‘“Rakahats,” 
“Tors,” “Shikar Khanas,” “Sacred Trees,” Royal 
Trees,” “Sanctuaries” etc., out of charity or 
public and ‘self-interest or religious-mindedness. 
This is, so to say» an ancient form of Forestry 
much needed and well maintained as far as 
possible. But the famine and scarcities, poverty 
and ignorance, above all the rapidly and over- 
whelmingly increasing and all powerful inva- 
sions of sands, drcught, frost, and extremes of 
climate, over-exploitation, ruthless cutting, graz- 
ing, etc. coupled with no or meagre attempts at 
fresh afforestations, the scale is up set and thie 
conditions are worsening. 

Hospitality amongst Plants 
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Amusing Experiment (Fig. I) 


To test the above characteristic features, 
habits, etc., of desert plants, and experiment 
was undertaken in 1914-15 in Arboriculture at 
Jodhpur (Paota Road) with the newcomer, 
Bi-furcated Prosopis Juliflora and Albizziaodo- 
ratissima which germinated and grew together 
like “Twins” Potted and transplanted together 
at the junction of the road with its branch road 
leading o Maharaj Zalim Vilas. Both the 
Species being fast growing the former being a 
bit faster twined like a climber round the latter. 
They were disentangled and led upwards, after 
a year or two and allowed to grow side by side 
the trunk shoot hemmed in between the two 
was, latterly, cut away. To the present day they 
have been so to say peacefully living together 
like individuals of the same kind, the former 
leaning more towards south west the Sunny hot 
side while the former grew almost straight with 
the crown developing more towards the opposite 
sides with some branches interlacing. The trunk 
growth and crown spread of both matching 
equally between themselves and fairing well com- 
paratively with their neighbours in the samc row 
as well as the opposite row comprising of Species 
of their own and Melia Indica. They measure 
35 and 37 in height and A } and 3} in girth, 
respectively, which is a fair growth for the period 
of nearly thirty years Fig. 1. Thus the strug- 
gles for the existance law has proved unharmful 
almost to both. This shows the natural affinity 
between them, both being xerophytic, more or 
less the former surpassingly so. 


A Striking Example 


A striking example has recently come to my 
notice, special, during the scientific investigations 
for dry farming potentialities in the Bikaner 
Desert at Ratangarh in a Secred reserve called 
“Bir” near the State Guest House on Sandy 
soil and duney sand-hills. Here, five plants of 
different species, aJ] xerophytic in naturc grow- 
ing together peacefully for about forty years 
past, atleast exercising congenial hospitality to- 
wards each other making a imperceptible strug- 
gle_rather healthy co-operative competition to 
promote the growth and protection mutually. 


Family Group of Different Species 


(1) The first settler above 40 years of age 
is decidedly Gymnosporea Montana (Kankera) 
~~a long-lived hardy large spreading spinose 
shrub, self-sown on a flatened Sandy mound in 
a broad cutting across a duney axis made the 
broader and flatter by cart tracks and_bridle- 
paths crossing it. It is light-demanding, open, 
light-green-sparse-foliaged, much branched (the 
thicker boughs supporting a ~- open tangle of 
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smaller branchlets spreading all sides in inter- 
spaces. Its roots likewise branch to all the 4 sides 
wide apart but by lint of “Geotropism” going 
downwards at an abrupt curve in search of 
water, giving the plant a wider deeper stable, 
stake, into the sandy mound top now blown out 
by wind forming a open cagelike structure around 
the base, to serve as a_ tree gyard for future 
comers, so to say. The sp'ny and drooping 
branchlets making a fence round the family group. 


(2) Next probably came Tamarisk articulata 
(Unth Phog) at the outer skirt of the mound to 
eat or reduce the salt leaching from the mound. 
It grew tall with tufted crown of its needle-like 
leaves. It being a halophilous saltwort by nature 
kept the common bed of the group much reduced 
in salinity, itself attaining pole-stage beyond 
camel and goat reach, first through the protective 
crown of host No: 1, and then, when high enough 
bending outwards my ‘Heliotropism’. 


(3) The 3rd to join, probably was Salvadora 
persica (Khari-Jal) on the other side. [t is an 
evergreen desert plant. It being also halophilous 
took up the same role of reducing excess soil 
salinity besides serving as a frost wind, heat- 
break. Being pungent the browsers don't relish it 
so much. It served to enlarge the family. thus, 
cheerfully undisturbed. 


(4) About 30 vears later, the under-cover gap 
was filled by thorny  drought-resisting sand- 
binding undershrub---the Luceum  europeaum 
(Moraly). Thus, a complete defensive verdore-in- 
aid was formed for the family group to grow 
and prosper despite the inclimencies of weather 
and inroads of sand, browsers and wind. 


(5) Last, to dignify and  enthrone the tiny 
colony or family group—well fortified and 
congenially and peacefully surviving all equally 
and lovingly embracing each other, without the 
harsh effect of struggle for existance appearing, 


_—set in and became established in the centre in 


the of the thick roots cage above referred to,— 
the ‘Tecoma’ undulata’, the king of the desert 
trees proudly designated the so-called “Teak of 
Marwar” on account of its timber properties. 
Its natural height growth was thus well tolerated 
rather accelerated by the comarades. It towers 
pretty high about 20 ft. from ground abeve and 
through the central combind crowns of the family 
members, even at a comparatively younger age 
{ Pole-Stage). ; 
Facts Discovered. 

From the above observations, it is a clear case 


of “Live and let live”. The following fundaments 
and functions of desert plants in general and 
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certain xerophyric species, in particular are ob- 
vious:— 


1, 


N 


There is a sensory affinity between certain 
plants of like nature and common cause 
more than others unlike and distant apart. 
A susceptibility and adaptability to cnvirons 
creating common ecological characteristics, 
by Ecosis, Invasion & Extension, physically, 
chemically or physiologically. 


. The taw of struggle for existance and sur- 


vival of the Fittest seems to be reversed or 
at Ieast moderated for long in life so as to 
enable the Associates to prosper fairly well 
towards normality. 


. Their exists a trend of ‘Hospitality’ among 
plants of like-nature mutually aiding protect-— 


ing each other in their own way, to combat 
the adverse influences or attacks of desert 
condition. 


5. The soil humidity is preserved longer 
within the reach of plants roots by the net 
work of combined roots systems of the mem- 
bers of the family, which otherwise would 
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have descended deeper down too soon owing 
to the rain water percolating rapidly through 
the porous sandy bed as in naked situations, 


and sporadic formations. 


6. 


The surface and = sub-surface rain water 
currents and contents of the soil are protected 
by the dense and wide spread deep crowns 
root-nets of the family members against 
rapid evaporation, erosion. 


. The fresh coverings of moving sand are held 


up and fixed by the wind-breaking effects of 
the crown cover and sand-binding power 
of the combined roots systems and humus 
formed by the members of the group. 


. The effects of dust storms hot wirls and 


heat-insolation are moderated by the com- 
bined crowns. 


Further Research. 


To scientifically gauge and study these charac- 
teristics of desert plants and the factors of Eco- 
logy, it is essential to extend the research over 
wider areas and diverse conditions by and under 
better hands and arrangements. | 


STATISTICAL METHODS AND EXPERIMENTAL 
DESIGN | 


Record of a talk given by Dr. K. R. NAIR 


It is known to you all that the main function 


of the Statistical Branch is to see that the various © 


experimental investigations conducted in the dif- 
ferent Branches of the Forest Research Institute 
are laid out or planned on moderm sstatistical 
lines in future and to statistically analyse the 
data of such experiments to assess their precision. 
The Branch came into existence on Ist August 
1947, but no enquiry was received seeking advice 
on the design of experiments from any Branch 
until one day at the end of November I made a 
visit to one of the Branches and virtually ‘canvas- 
sed’ for some work. 


Meantime, again more by personal canvassing 
than by the initiative of the Branches concerned, 
the Statistical Branch began receiving data for 
statistical analysis relating to experiments -conduc- 
ted in the recent past. This analysis work forms 
the main activity of the Statistical Branch at pre- 
sent. 


* Statistician FRI. at a meeting of the Research Officers of the 


December 1947. 


The point 1 wish to emphasise today is that 
the statistician should be consulted before any 
experiment starts to enable him to judge whether 


(i) it is designed in such a way that valid 
conclusions could be drawn from the resulting 
data. 


(ii) It contains adequate number of replica- 
tions to (a) get a reliable estimate of the precision 
of the experiment andlor (b) keep the magnitude 
of the precision at any desired level. 


I shall presently explain the term “precision” 
more fully. You all know as a matter of expe- 
rience that results of tests with different samples 
taken from the same apparently homogeneous 
material differ among themselves. Homogeneous 
material is one within which all assignable sources 
of variation have been under control and the 
variation that still exists is due tc uncontrollable 
(hence called random) causes. 


Institute held on 22nd 
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Suppose we take nm units from such a homo- 


geneous material (or universe, or population or 
assembly) and observe any measurable character 
x on each unit. 
will differ among themselves and may be denoted 


by Ky Xo pr ey 


We. calculate the arithmetic mean (A.M.) of 
these values denoted by Kew (Xt 4% n) 


to represent the typical value of x for this homo- 
geneous material. 


' There might have been a very large (almost 
infinite) number. N of units in the material (or 
universe). The n units actually observed form 
only a part of this universe or population of 


units. The A.M. XC calculated is only an esti- 
t 
mated of the unknown mean, m= x+--+%,) 


obtained from a sample of n observations. In 
practice, it is not possible to examine all the N 
(infinite) units and we have to be content with 


an estimate x of the unknown mean, m. 


xX will be an unbiased estimate of m only if 


the units examined are a random sample from 
the universe of N (infinite) units. By random 
samples, we mean that the process of selecting 
the n units must have been done in such a way 
that every one of the N units in the whole mate- 
rial had an equal chance (or probability) of be- 
ing inclyded in the sample. . 


We know x will not be identically equal 


to m. In fact, if we repeat the sampling process 
and examine another random sample of n obser- 


: é i ( 
vations, say xi, Xq, aa Cy 


we will ect a different A.M. x which is not 
likely to be identical to 3c By repeating this 


sampling ad infinitum in this manner we can get 
an infinite number of different estimates of m, 
i wa 


namely, x, Pa ; x, hie 


each being the A.M. of n observations. 


The closeness of this infinite number of esti- 
Inates among themselves will depend upon n 
and also on the variation among the N indivi- 
dual units af the original material. This latter 
variation is usually measured by the parameter 


The n observed values of x 
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a 


deviation of x. 


(“Sigma”) which denotes the standard 
<S is calculated from the 


wee LEK (r,-r0 + (ng -raJ + tne )} 


form 
--N Evidently &:0 when WENge v= wy 


i.e. in a universe which has no variation. 


not see — bit 
The variation: among the estimates 2,3, 5° 


is measured by their standard deviation which 


comes out to be vn 


The precision of a single estimate, say 3C ‘ 


is inversely proportional to its standard deviation. 
In other words, “Precision” of the mean of n 
observations (drawn at random) is proportional 


wo Mala 


It will be seen therefore that “precision” can 
be kept at any desired level for a given a 
(that is, a given universe) if m is increased in- 
definitely. 

You will also notice that knowledge of x 
is very essential to assess the precision of the sample 
estimate 3¢ of m. 


Without going into the theory I shall now 
state an important statistical inference about the 
probable value of m, an inference drawn from 


evidence supplied by the sample mean JC. 


The inference is: 


“There is a 95% chance that the unknown m 
will lie between 5 1-96C/Vn) and s+ eel) 
the number 1.96 being arrived at from the 
Normal Law.” 

In practice, < is unknown. but an estimate 
of it, usually denoted §  ,can be obtained 
from the observed sample 9 = VEC(N,-N)4(u,-8)” 

+ (NAN) Fe (N-1 
(N- i) 2 ig called the “number of degrees of 


freedom” in estimating _ from a sample of — 
n observations. In this case an interval estimate 
for 1 is provided by the limits 36+ T6)/n) 


where t is a quantity whose magnitude will depend 
on n. If n is very smail t will be large and when 


N > 2¢ T>1-Ias shown in the following table 
n t (at 95% Probability) 
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2 12.71 

3 4.30 

5 2.78 

10 2.26 

20 2.09 

30 2.05 

120 1.98 

x 1.96 


That part of statistical theory which led to 
the second interval estimate which uses only in- 
formation supplied by the sample, namely 
and , has completely revolutionised statis- 
tical science and has brought it to the door of 
the experimental scientist who has often only a 
small number of observations from which to draw 
scientific inferences. It will be of interest to you 
to know that its discovery was made not by a 
mathematical statistician, but by an experimental 
scientist by name W. S. Gosset who was a research 
chemist in the famous Guinness Brewery in 
Dublin. Of course, -realising the importance of 
statistical principles in the conduct of his research 
Mr. Gosset took the trouble of going to the 
University College, London and studied under the 
late Karl Pearson in the Galton Laboratory 
round about 1905. He published his classical 
paper on the subject in 1908 under the pseu- 
donym of “Student”. 


“Student” or Gosset is not the only non- 
mathematician who has made significant con- 
tributions to statistical science and widened the 
range of its applications. In India we have Prof. 
P. C. Mahalanobis, who is by profession a physi- 
cist, but won the distinction of F.R.S. for his 
work in statistics. In America, Dr. W. A. Shewhart, 
himself an Engineer and scores of other non- 
mathematicians have contributed to the develop- 
ment of the subject. I would therefore appeal to 
you all fo study statistical methods and develop 
a statistical bend of mind in all your research 
work. 


In planning the design of any experiment and 
to decide the number of replications of each treat- 
ment (a general term used for factors introduced 
in the experiment for comparison) you will 


notice that some basic knowledge about xo 


is necessary to forecast the expected precision of 
the mean value for each treatment. For instance 
you may be interested to compare two different 
processes of wood seasoning or two different 
preservatives. In general, let us say, we have 


‘to compare two different treatments A and B. 


Let n sample units (timber pieces in your case) 
be tested for A and » units for P The (2n) sam- 
ple units should be selected at randorn from homo- 
gencous material. Let the mean values of the 


; 
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character (M of R, or Max C. Str) say x be 

Xp and 2,_. These means will differ from 
one another even if the treatments A and B were 
identical, due to sampling fluctuations. From 
statistical theory I again quote the rule of in- 
ference that “there is a 95% probability that 


the difference K_-Xg will lie in the interval 


196 Bf 
Cae ae 
due to sampling fluctuations only”. 


If there had been a real difference between 
the treatments A and B it should be of a magni- 


tude exceeding 1.96 (<Jfa)n )before it can 


be judged as probably real. This statistical in- 
ference which is only a probability statement is, 
usually called “test of significance of difference 


between two means”. The quantity 1.96 (& KE aly ) 


is called the “critical difference” at the 5% level 
of significance. The 5% level indicates that we 
should expect to go wrong in our conclusion in 
59% of cases or | in 20 times. 


When a is unknown, as is often the case, 
an estimate of it, called SG , is obtained from 
the (2n) observations in tests A and B. The 
critical difference will then bet.$./2]N . where 


t will be large if n is very small. — 


If there are more than 2 treatments (Say k) 
tests of significance between pairs of treatments 
can be performed. The value of t in the critical 
difference will depend upon k x n. If k is 
large we can proportionately reduce n but not 
below 2. 


The important point to be noted is that unless 
the difference between the mean values for 2 
treatments is greater than the critical difference. 


1.96619 or 15, f 2 (as the case may be) it 


will have to be declared non-existent. The research — 
workers’ aim should be to keep the variation in 
his material as much under control as possible 


so that & or 3 


will be a minimum. This is often possible by 
stratifying the material into more homogeneous 
groups or strata. He should then try to keep the 
number of replications, n, as large as is convenient. 


(as the case may be) 


Very often, a research worker wishes to study 
the effect of varying more than one factor at the 
same time. Thus, in manurial experiments in 
agriculture, a common problem for investigation 
is to study the effeet of nitrogen in the presence 
or absence of either phosphate or potash of 
both. Prof. R. A. Fisher, the well known authority 


A 
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and founder of the theory of “Design of Experi- 
s? intreduced the technique of “factorial 
experiments’ for such multi-factor investigations. 


Taking an example from Forest. Research 
problems, I recently came across the results of 


some experiments where a factor A (say ‘pres- 


sure’) was tried a 


keeping a second factor B (say ‘temperature’- 
consiant af , A second series of tests were 
made varyine B into levels £. 
ing A at. O, It did not s 
worker concerned that 
treatment (O, 
and that the results for this treatment 
in the two experiments sio aa more or 
On examination i found that they differed w 
The number of revlications of each treatment was 
not the same, in some cases it was I (Le no re- 
plication) and in others 2. It was not possible to 
assess the precision of the results and I would con- 
| sider the whole experiment a failure. This is a typi- 
cal case illustrating Prof. Fisher’s view that if a 
Statistician is consulted at the end and not in 
the beginning of an experiment he will very often 
be able to diagnose what the experiment “died 
of” 


there was 2 common 


1) in the two series of tests 


rs 


Instead of doing 2 different experiments first 


varying factor A and ihe se second varying factor 
B., modern methods weuld suggest a single ex- 
4x3 ¢ 


periment with all the ombinations of fac- 


tors A and B. 


giving {2 treatments in al. With a minimum of 
2 tests per treaiment you will get an estimate 


S of & 


with 12.degrees of freedom and 


the value of i in the erities! difference will be 
2.18. Of course ote more the number of replica- 
tions the merricr the Statistician will be. 


i different levels hp, By Bz ,O, 


about the number ae ae cations. 


properties, of timber, plywood 
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The factorial experiment has many. advantages. 
You can study whether the effect of varying A 
when B is kept at 4, is same as the effect of 
tra . Hf these 


varying it when B is at Fo, or 


effects are not the same, that points the 
existence cf an “interaction” between the two 
factors A and B, and serves as a warning against 


wh oot 


drawing conclusio 


ns about@,a, Oo, 
ao 

ae &, only or diawing 
P 3 


en A is ata, As 


Ou g 
orial and even simp- 
ts Statistical Branch 
d bs fu £ y the other Branches. 
As I have already said, any prior knowledge 
of <&& from any hormereneous data already 


assistance in deciding 
The Branches 


available will be of great 


may send any such basic data to the Statistical 
Branch for estimating a 


Even in routine tests of physical and mechanical 
it is a sound 
procedure to calculate, besides the mean, the 
variability of the data. If the calculation. of 
standard deviation is tes  iime-consuming for 
routine werk there are simpler alternative 
measures’ of variability, prominent of 
which is the ‘Range et difference 
between the largest and sr servation in the 
simple. Such estimates of v ity for data col-. 
lected at frequent and regul ntervals will often 
help us to see whether the tests are being made 
under proper “control”. 


ral 
ere. 


ot » 


em yy 


“Quality con- 
and engineering 
eee Dr. 
this technicue 
astitute during 
wu owill, — hope, 
m him on thi 


I have no time to speak about 
trol” technique in mechanical! 
tests and its use in standards 5 
W. A. Shewhart, the founder of 

is expected to pay a visit to t 
his stay in this 
have opportunitics of 
subject. 


neariag 


Resolutions 


of the Central 
Forest Utilization March, 


AAdvisory) Moara vn 


1948, 


—“ Wood Technology Branch Pig aR 


Resolution—!. 

Resolved that the compilation of a book by 
Dr. K. A. Chowdhury on Indian timbers is of 
great immediate importance and that the work 
should be taken in hand without delay. The 
book should be arranged according to families, 
various mechanical and physical properties, 


durability, seasoning qualities, including hotes 
of Entomological and Mycological interest - and 
uses of any minor forest products. 


Dr. Chowdhury should collect the necessary 
information from. other workers both in the 
Institute and outside and give this work. the 
highest priority. 
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Resolution—2. 


Resolved that the preparation of keys for the 
identification of commercial timbers of various 
Provinces be approved and that in addition to 
keys for Bengal and Assam commercial timbers, 
a key for the Andaman timbers should also be 
taken in hand as an item of the highest priority. 


Resolution—3. 


Resolved that the investigation on the suitabi- 
lity of Indian timbers for the production of cel- 
lulose suggested by the Cellulose Research Com- 
mittee of the Council of Scientific and Indus- 
trial Research, New Delhi, is of fundamental 
importance and should be actively pursued by 
the Wood Technologist in collaboration with 
the Cellulose and Paper Branch of the Institute 
and that the Council of Scientific and Industrial 
Research should provide whatever assistance is 
necessary for the conduct of the investigation. 


Resolution—4. 


Resolved that the investigation on the ana- 
tomical structure of the glue bond is of funda- 
mental interest to the plywood and wood-work- 
ing industrics and that it should be carried out 
with the highest priority in collaboration with 
Composite Wood and Wocod Preservation Branch. 


Resolution—5. 


. Resolved that all items of research work pro- 
posed for the next five years for the Wood 
Technology Branch be approved and that the 
following ordér of priority be adopted:— 


Priority ‘A’—Item 6 (a): Investigation of tim- 
bers used for ship-building—Red 
Cutch. 
Item 7 (b): Resin and gum tap- 
ping—-Shorea robusta (Sal) in U.P. 


Priority ‘B’-—Item 1 (a): Anatomical investiga- 
tion of Indian species Picea morinda 
(Spruce) and Abies pindrow (fir) 
for finding out their suitability 
for air-craft material. 
Item 3: Growth studies in Indian 
forest trees. 
Be: Item 6 (b): Timbers suitable for 
fas (1) ship-building and (2) boat 
- building; in collaboration with other 
branches. * 3 
Item 7 (a): Resin and gum tap- 
ping—Sterculia urens (Karar) in 
U.P., G.P., and Bihar. 
Item 7 (c): Resin and gum tap- 
“ping—Pterocarpus marsupium (Bi- 
‘jasal) in Bihar. | 
Priority ‘C’—All other items in the proposed 
_ programme. 
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Resolution—6. 


The Board was of the opinion that it might 
be of advantage if items of work for which 
facilities did not exist in the Forest Research 
Institute, particularly those relating to the fun- 
damental sphere, were entrusted (on a collabo- 
rative basis) to research workers in Universities 
and outside research laboratories. 


WOOD SEASONING BRANCH 


Resolution—7 


While noting with disappointment that the 
seasoning kilns and sawmills installed during the 
war by the Department of Supply, Government 
of India, at various places in the country had 
been sold out and dismantled in the interest of 
national economy, resolved that such seasoning 
plants as were built during the war should be 
replaced as soon as possible and that new season- | 
ing and treating plants should be set up at most | 
of the important Forest Department Timber 
Depots, and that these seasoning kilns and treat- 
ing plants should be run by organisations in 
which both the Government and the trade were 
adequately represented. 


Resolution—$ 


Resolved that steps be taken by Central and 
Provincial Governments to further the use of 
properly seasoned and treated timber and with 
this object in view to set up various Inspectorates 
to ensure that the standards set up by the In- 
dian Standards Institution and by the Military 
Department are enforced in practice. The Board 
would stress the need for steps to ensure that 


-all Government Departments, such as Military 


Units, Railways, Telegraphs, Electricity Under- 
takings, M.E.S., P.W.D., Ship-building and va- 
rious organized large scale timber users used 
seasoned and treated timber. 


Resolution—9 

Resolved that work on industrial — investiga- 
tions should be actively pursued. For the tests 
on seasoning and suitability of Indian woods for 
cotton, woollen, silk and jute mill accessories, 
the collaboration of the Composite Wood and 
Wood Preservation Branch should be invited, 
particularly for the development of composite 
wood products to serve these requirements. 


The suitability of Indian timbers including 
treatment of various woods with waxes, dyes and 
other chemicals for the manufacture of pencils 
should be urgently investigated. This investiga- 
tion should be continued im collaboration with 
Wood Working and Timber Mechanics Branch. 

Work on the suitability of Indian timbers for 
the manufacture of battery separators and their 
chemical treatment should be completed as early 


\ 
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as possible in collaboration with Wood Working 
and Timber Mechanics Branch. All these three 
items should be given the highest priority. 


Resolution—10 


The Board approved of the programme of 
work as put up by the Wood Seasoning Branch 
allotting the following priorities:— 


..Priority ‘A’—Item 2 (e) Shrinkage retarding 
treatment. The treatment to be 
done by the Composite Wood and 
Wood Preservation Branch and 
the testing by the Wood Season- 
ing Branch. 

Item 3: Natural seasoning of In- 
dian timbers. Under this item 
the Sub-Committee recommended 
that accelerated natural season- 
ing of timber by forced draft 
created by a windmill should be 
studied. The collaboration of the 
Entomology Branch should be 
invited, 
Item 4: Seasoning of sleepers. 
New species should be tested. 
Item 5(c): Study of smoke type 
of kilns for seasoning of wood. 
Item 5 (e): Seasoning of veneers 
and conditioning of plywood. 
Item 7: Study of steam bending 
properties of Indian woods. 


Priority ‘B’—Item 1(a): Movement of moisture 


in wood. 
Item 2(a): Shrinkage, swelling, 
density, variation, and moisture 


equilibrium of wood at various re- 
lative humidities. 

Item 5(a): Study of kiln drying 
behaviour of Indian woods. 

Item 5(b): Study of rapid kiln 
drying behaviour of Ight 
woods suitable for packing cases. 


Priority ‘C’--The rest of the programme. 
Statistical Branch. 


Resolution—L1. 


The Board welcomed the introduction of statis- 
tical methods in the planning of experiments 
and considers it desirable that the Statistician 
should familiarise himself with the general tech- 
nique of investigations in the different branches 
of the Institute in which _ statistical planning 
would be of use and that the various Research 
Officers in the Institute should acquaint them- 
selves with the broad principles of statistical 
methods. 


Timber Testing Section of the Wood Working 
and Timber Mechanics Branch. 


hard- 
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Resolution——12. 


Resolved that the investigation on the design 
of wooden towers for electric power transmis- 
sion was of great urgency and that the work 
should be given immediate attention. In_ this 
connection the assembly of bamboos to serve as 
poles for telephone lines and other similar uses 
should also be investigated. » 


Resolution—13. 


Resolved that the testing of laminated beams 
was of immediate economic importance and that 
the work should be given the highest priority. 
Resolution—14. 


Resolved that the selection of a suitable In- 
dian timber which should be common and readily 
available for glue adhesion tests should be taken 
in hand immediately. This work would require 
collaboration of Composite Wood & Wood Pre- 
servation Branch, which will supply the necessary 
glues and of the Wood Technology Branch with 
regard to anatomical work. 


Entomology Branch. 


Resolution—15. 


With reference to item 9, examination of uti- 
lity of insecticides, resolved that in addition to 
DDT and Gammexane, copper napthtehnate and 
Penta-chloro-phenol should be investigated. It 
would be highly desirable to study indigenously 
produced insecticides, preferably those which are 
soluble in cheap solvents. This work should be 
done in collaboration with Chemistry and Minor 
Forest Products and Composite Wood & Wood 
Preservatin Branches. 


Resolution—16. 


The programme of the Entomology Branch as 
far as it affected utilization problems was con- 
sidered and the following priorities were recom- 
mended:-— 


Priority ‘A’—-Item 2(a): Experiments on the 
high girdling of salai. 
Item 4: Protection of plywood 
against borer attack. Research 
should be carried out in collabora- 
tion with Composite Wood and 
Wood Preservation Branch. 


Priority ‘B’—Item 1(b}: Investigation of sawn 
planks of Bosewellia serrata from 
insect borers. 

Item 2(c): A new item to be taken 


in hand, namely the effect of poison girdling at 
base of Boswellia serrata against 
insect attack. 
Item 3: Protection of newly felled 
timber from borer damage. 
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Priority ‘C’—The rest of the programme. 
Composite Wood & Wood Preservation Branch. 


Resolution—17. 

(a) Resolved that in the interests of the na- 
tion’s economy treated timber should be used in 
place of steel and concrete wherever possible and 
therefore recommended that immediate steps 
should be taken to collect all information with 
regard to both availability and requirements of 
timber for various uses viz., railway sleepers, po- 
les, bridge timbers, houge construction, hydraulic 
pipes etc. As far as present knowledge went, 
the cost of treated timber structures would 
generally compare favourably with stce] struc- 
tures. 

(b) Resolved that in order to make the use of 

ore extensive, it would be imperative 
to mM reservation plants in several cen- 
tres for treating timber. The treatment should 
not be confined to one process or preservative 
but should depend on the use to which the treat- 
ed timber would be put and the availability of 
raw materials in the country. 


(c) Resolved that the Government should be 
requested to give a lead by using treated timber 
more extensively. To ensure that .treatment of 
timber is done satisfactorily before supply to the 
Government Departments, the industries and the 
public, it would be essential that trained staff 
was maintained at the Institute for loan to the 
agencies running plants as and when required. 


(d) The Board was of opinion that the timber 
trade was not sufficiently well organized to be 
entrusted by itself with the development of wood 
preservation; the primary object of the scheme 
was to supply treated timber for Government 
services, and both saw-mills and seasoning plants 
would form part of the equipment at each 
ceftre. The Board therefore recommended that 
an organization in which both the trade and 
Government were represented should be set 
to develop the production and utilisation of 
treated timber in a systematic way. 


(e) Resolved that the proposal would require 
very careful examination on the technical, ad- 
ministrative and financial sides by a small Com- 
mittee to be appointed to evolve definite proposals. 
The Committee should include representatives 
from the Ministries of Agriculture, Industries & 
Supplies, the Technical Power Board and the 
trade. 


Resolution—18. 

The Board noted with satisfaction that a com- 
plete plywood plant was being installed in the 
Institute. Resolved that in addition pilot plants 
for impregnation with recognised resins, produc- 
tion of plywood tubes and laminates (for textiles, 
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electrical, sports and other industries) should also 
be installed as preliminary experiments had been 
carried out with encouraging results. 


Resolution—-19, 


Resolved that figures for the quantity of se- 
mu] available and the quantities at present used 
by match factories etc., should be collected. Si- 
milar data should also be collected for alterna- 
tive species, viz., Evodia, Ailanthus etc., which 
were found suitable; and the match factories 
should be encouraged to use these species. The 
Provincia] Forest Departments might also be re- 
quested to increase production of semul as there 
is a great demand for semul both as timber and 
as kapok. 


Resolution—-23. 


The Board further recommended that high 
priority should be given to devising ways and 
means for increasing the mechanical life of 
railway sleepers by the use of composite wood 
products. 


Resolution—21. 


Resolved that the programme of the Branch 
be approved subject to the order of priority of 
items as below:— 


Items of high priority. 

Item 6(a): To continue the investigation on 
evolving optimum conditions of preservative 
treatment for important Indian timbers. 

Item 12(a): Development of glue formulae for 
plywood. This would include work on Indian 
casein, vegetable caseins, synthetic resin glues 
from indigenous materials, and glues from: fo- 
rest products. 


Item 13: Development andlor study of accelerat- 
ed methods of setting of adhesives, production of 
aircraft plywood, laminated wood, moulded ply- 
wood, composite wood etc. 


Item 7: To investigate simple, cheap and effi- 
cient methods of preservative treatment appli- 
cable to hutting timbers, packing case timbers 
and bamboos etc. This would include protee- 
tion against sapstain, mould, decay and insect 
damage. 


Item 2(a): An investigation of the cause of 
erratic penetration of Ascu andeother preserva- 
tives in chir (Pinus longifolia) and creosote and 
other oil preservatives including the following:— 

(a) Examination of old creosoted timbers. 

(b) Studies on sludge formation in Indian 

creosotes. 

(c) Changes taking place during service, 

(evaporation, leaching, oxidation etc.) 

(d) Factors affecting permanence. 

(e) The blanketing effect of fuel oils. 
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(f) Toxicity tests on Indian  créosotes and 

creosote mixtures. 

Item 4(b): To investigate the possiblity of 
developing :— 

(i) A combined antiseptic and fire retardant 
composition; : 

(ii) A combined moisture retardant and anti- 
septic composition; and 

(iii) A combined antiseptic, moisture retardant 
and fire retardant composition. 

Item 6(b): To continue the investigations on 
the treatment of the more refractory Indian 
timbers by the incision method. If an incising 
machine was purchased during the period tests 
on the following species would be done:— 


Chaplash, (Artocarpus chaplasha) Assam. 
(Eugenia gardneri) Madras. 
(Lagerstroemia tomentosa) Madras. 
(Schima _ wallichii) Assam. 


Item 9(b): Work on processes and treatments 
(impregnation with synthetic resins etc.) which 
impart special properties to wood for textile mill 
requirements and other industries for which 
suitable woods for special purposes are require- 
ed. 

(c): Work on processes and treatments (im- 
pregnation with synthetic resins etc.) which im- 
part special properties to wood for rifle parts. 
Tool handles for rifle parts. Tool handles and 
other (war) requirements. 

Item10(b): Study of the various physical pro- 
perties of plywood, composite wood and com- 
preg. ; 

Iteml!: Wood improvement. 

Item 14: Utilization of waste veneer. 


Resolution—22. 


The Board noted with regret that valuable 
work on the use of composite wood of textile 
auxiliaries, railway work etc., was held up for 
want of staff. 


Wood Working Section. 
Resolution—23. 

Resolved that in order to make the best use 
of timber and to assist in the training of tech- 
nicians in the saw-milling industry the sawmills 
and wood workshops should be modernised. 


Resolution —24. * 
Resolved that the programme be generally 
approved and that high priority be given to:— 


Item 3(a): Tests on seasoning and suitability 
of Indian woods for cotton, silk, wollen and jute 
mill accessories such as shuttles, bobbins, picker 
arms ctc., (in co-operation with Seasoning 
Branch). : 

fb) Rifle furniture. — 
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Cellulose & Paper Branch. 
Resolution—25. 
While endorsing the recommendations of the 


Experts Committee on the reorganisation scheme _ 


of the Cellulose and Paper Branch as approved 
by the Advisory Committee of the Indian Paper 
Industry, resolved that the programme for the 
current year as passed by the Advisory Committee 
of the Indian Paper Industry be approved and 
that high priority be given to work on water 
proof paper (bitumenised paper). 


Chemistry & Minor Forest Products Branch. 
Resolution—26. 


Resolved that, in view of their great economic 
importance, attention should be focussed during 
the first year on the following items name! 


(a) Tamarind seed: Whereas aga@TSult ot the 

investigations carried out, a promising industry 
had been established, utilizing large quanties cf 
tamarind secd for producing sizing material, 
(whereby already over a million maunds of food- 
grains were being saved annually with the pos- 
sibility of still further saving) and also in view 
of its other potentialities, the investigation of 
this hitherto neglected product should be conti- 
nued. : ; 
(b) Camphor-yielding ocimum: Whereas India 
had practically no source for the manufacture 
of synthetic or natural camphor, and a quick- 
growing species of Ocimum, rich in camphor, 
had been discovered, its cultivation and investi- 
gation should be continued. 

(c) Survey: Whereas a_ large diversity — of 
minor forest products already formed raw ma- 


_ terials for a number of industries and for export 


and that some of these were being ousted from 
the market and some others threatened with a 
dwindling trade because of lack or insufficiency 
of knowledge about their distribution, existing 
methods of collection, extent of existing trade, 
scope of further demand, adulterations, grading 
etc., a complete survey was highly desirable. 
Such a survey would take a long time, and a 
beginning should be made from amongst the 
22 commodities listed below:-— 


DRUGS. 

(1) Artemisia (Artemisia maritima Linn. forma 
rubricaule Badhwar and A. brevifolia Wall.) 

(2) Ephedra (Ephedra spp.) 

(3) Sarpagandha roots (Rauwolfia serpentina 
Benth). 


Tanning materials. 
(4) Avaram bark (Cassia auriculata Linn.) 
(5) Babul bark (Acacia arabica {lam.) Wild.) 
(6) Myrobalan (Terminalia chebula Retz.) 


{ 
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Gums, mucilages and pectins. 

(7) Tamarind seed (Tamarindus indica Linn.) 

(8) Karyaa gum (Sterculia-urens Roxb.) 

(9) Kino gum (Pterocarpus marsupium Roxb.) 
(10) Ghatti gum (Anogeissus latifolia Wall.) 
Resins. 

(11) Bhilawa nut (Semecarpus anacardium Linn. 
f., and S. travancorica Bedd.) 

Essential Oils. 

(12) Cinnamom-leaf oil and bark (Cinnamomum 
 zeylanicum Breyn.) 

(13) Citronella oil (Cymbopogon nardus Rendle). 

(14) Rosha or palmarosa oil ‘Cymbopogon 
nardus Rendle). 

(14) Rosha or palmarosa oi! (Cymbopogon mar- 
tint stapf, var. motia). 

(15) Gingergrass oil (Cymbopogon 

Stapf, var. Sofia.) 

(16) Lemongrass oil (Cymbopogon citratus Stapf 
and other spp.) 

Fibres & flosses. 

(17) India kapok (Bombax malabaricum DC.) 

(18) Kitool fibre (Caryota urens Linn.) 


Oils and Fats. 
(19) Lauric acid (from seeds of Lauraceae fa- 


martini 


mily}. 
(20) Mlipe nuts (Madhuca butyracea_ (Roxb.) 
Macbride (Bassia butyracea Roxb.) 
(2!) Piney tallow (Vateria indica Linn.) 
(22) Kokum butter (Garcinia morella Desr.) 
“+ (d) Kuth and juniper: In view of the im- 
portance of essential oils from kuth (Saussurea 
lappa C.B. Clarke) and juniper (Juniperus spe- 
cies) the work already in progress should be 
continued. 

(e) Kamala seed oil, marking nut and Boswel- 
lia resin: In view of the fact that the seeds of 
Mallotus philippinensis Muell., hitherto a waste 
product of kamala trade, offer a good source of 
a quick-drying oil of the type of tung oil, the 
work on this should be continued. Moreover, 
the work on the resin and oil of the fruits of 
Semecarpus travancorica Bedd., which are similar 
to bhilawa nut (S. anacardium Linn.F.), should 
be continued with a view to supplementing the 
supplies of the latter. In addition to these, work 
on Boswellia serrata Roxb., now in hand, should 
be completed. 

(f) Soil stabilization: In view of the promising 
results so far obtained from a preliminary work 
on ‘certain minor forest products in bringing 
about the stabilisation of soil, further work on 
this useful line would prove of great interest. 


Resolution—27, . 

Resolved that the Board should record its 
appreciation of the importance of the mono- 
graph under publication on the poisonous plants, 
aromatic plants and tanning materials, and was 


265 


of the opinion that these would constitute ‘valu- 
able contributions to the advancement of know- 
ledge on the subjects. 


Resolution—28. 


Resolved that subject to the above, the plan 
of work of the Chemistry & Minor Forest Pro- 
ducts Branch for the next five years, be accepted. 


Publicity and Liasion Branch 
Resolution—29, 


Resolved that in view of the increasing vo- 
lume and importance of publicity and pubilc re- 
lations work, it is necessary to have a whole-time 
officer with the designation of Director of Pub- 
lic Relations who should have an Assistant Di- 
rector to assist him. The post of the Director 
should be held by a suitable Forest Officer and 
that of the Assistant Director should be held 
preferably by a journalist with scientific back- 
ground. 


Resolution—30. i 
Recognising the need for making improved 
arrangements for the printing and issue of the 
publications of the Forest Research Institute, re- 
solved to recommend that this could best be 
arranged by an expansion of the scope of the 
Press attached to the Surveys of India, with 
specific arrangements for a part of the capacity 
of the Survey of India Press to be set apart for 
work from the Forest Research Institute. 


Resolution—31 


Resolved that it was necessary for arganised 
industrial show rooms to be set up at all impor- 
tant centres in India for the display of products 
utilising timber and other forest produce on a 
commercial scale. These should be organised 
with the co-operation of Chambers of Commerce 
or other public bodies wherever possible. 


Resolution—32. 


Resolved that there should be greater unifor- 
mity of production of the publications of the 
Institute. 


Resolution—33. 


The Board noted that the present arrange- 
ments for press publicity were satisfactory, but 
recommended that attempts should be made to 
bring more of the various activities of the Insti- 
tute to the notice of the Press Information Bu- 
reau. The usefulness of distributing technical 
publications to the press through the Manager of 
Publications might be re-examined. The better 
course would probably be to prepare summaries 
of such publications in non-technical language 
and then distribute them to the Press. Vas 


266 


Resolution—34. 

_ Resolved that it was necessary to take an ef- 
fective part in all exhibitions which were an im- 
portant means of publicity. Sets of exhibits 
should be available for such. exhibitions and the 
specific. subjects, the training to last not more 
than.6 weeks at fixed periods of the year. 


Resolution—35.. x, 

Resolved to make proposals for holding ex- 
tension courses for personnel from industries on 
specific subjects, the training to last not more than 
6 weeks at fixed periods of the vear. 


Resolution—36. 

Resolved to recommend that the Directorate 
should be provided with a cine camera, to take 
motion pictures of important processes. Whether 
the Photographic Section of the Institute could 
more usefully be under the charge of this Direc- 
torate might be examined by the President. 
Resolution—37. 

While considering that posters were not likely 
to serve much useful purpose in connection with 
the Research Institute’s 
publicity through pamphlets was necessary and 
this should be in the form of small size pam- 


ee 


work, resolved that | 
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phlets on individual subjects, written in simple 
and non-technical language, and not in the form 
of publications for the whole Institute. 


Resolution—38. a 

Resolved that the five year programme of 
work proposed be generally approved consistent 
with the above resolutions. 


GENERAL 


Resolution—39. a. 
Resolved that in order to carry out this 5-year 
plan of work of the Institute successfully, im-.- 
mediate steps should be taken by the Govern- 
ment of India not only to fill all the vacant 
posts according to the reorganisation scheme of 
the Institute but also provide additional staff, 
wherever necessary. : 


Resolution—40. 


Resolved that a suitably staffed and adequately 
equipped Mechanical Engineering. Organization 
was an urgent necessity, for maintenance in a 
proper state of repair of all the machinery and 
equipment in the Institute and especially for 
erecting the variety of new machinery now on 
order. 
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The Foresters Fight Against Drought in Afforestation 


| Work | 


By A. Khan with comments by Dr. R. M. Gorrie. 


Gi27'Gn. Gj1213|Gn. G!1215|As:—Drought 


is one of the major obstacles in afforestation 


work. Temperature has an overall control on the effective amount of rainfall for a region. 


~ Characterisation of drought is only indicated + 


vith certainty by the actual response of vegeta- 


tion. ; 


- Contour trenching, contour ridging, subsoiling, clean following, water spreading are suggest- 
ed for water conservation. The choice of species to be planted must be adapted suitably, the 
density of seeding controlled, seeding should be timely, presowing treatments of seed should 
be the rule, and weeding with soil working should be the routine. 
The origin of seed is of importance as in the case of ash. Hardening to drought by alter- 


a nate soaking -and drying of seed is reported for agricultural crops and opens a good line 
for discovery. 


Drought resistance of plants can be increased by regulating moisture supply in the nursery: 


Excessive nitrogen supply 


1k 


. Introduction. The growing of new forest Crops 
is one of most important and fundamental duties 
of a forester and in this task drought is his 
major obstacle over a very great part of the 
earth’s surface. It is estimated that approxi- 
mately 25 percent of the land surface of the 
world has a rainfall effectiveness and temperature 
conditions when drought is a direct menace to 
successful plant growth. Besides this there are 


decreases drought resistance and phosphatic manures increase it. 
Graded planting stock is also more successful. i 


vast areas of land in the predominantly humid 
and sub-humid zones when partial drought con- 
ditions prevail either because of faulty rainfal! 
distribution or adverse soil conditions which do 
not allow full storage and utilization of the high 
precipitation. It is not uncommon to hear of 
complaints about drought damage from areas 
which fall outside the main arid zone and are 
normally considered high rainfall areas. The 


* 
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main cause of drought damage here is not the 
_ total precipitation as many dry areas will find 
it ample if not excessive. The real trouble here 
is the deviation from. the normal precipitation 
to. which the soil structure, texture, drainage 
conditions and plant growth have got adapted and 
find difficult to adjust if an occasional voilent 
variation occurs. It is thus obvious that though 
the drought is a constant headache to the.fores- 
ters of arid and semi-arid areas, it is also a cause 
of worry in comparatively moist arcas as well. 


-Drought:—The main characteristic of: -the 
countries subject to drought is their - periodic 
aridity. Now aridity while a matter of rain- 
fall, may be qualified by a number of other 
circumstances which may serve to mitigate or 
increase it. These factors may be groupe | 
as follows:— 
‘1. Temperature. In a hot climate 30” rain- 
fall may not be enough to remove the drought 
danger but in a cool climate this may be a fair 
security. In Canada and Siberia 10” to 15” rain- 
fal] nourishes good forest growth but in. tropical 
countries, this gives poor response. 


2. Nature of soil -and drainage. Impervious 
sub-soil with no loss by downward percolation 
will need lower. rain to maintain adequate soil 
moisture as compared to thirsty porous soil with: 
free drainage.* 


°3. Seasonal distribution and = intensity ‘of 
rainfall:— 
. There is a vast difference between seasona! 


rainfall received in thunder showers and evenly 
distributed rainfall throughout the year and re- 
ceived in a gentle drizzlc. 

Drought Periods:—From the point of view of 
the forester frequency and duration of drought 
period (i.e. periods with no precipiiation or in- 
sufficient precipitation to. influence sol moisture) 
is of great importance. The duration to which 
a period must attain before being considered a 
drought is a matter of arbitrary sclection anc 
will vary with species, age of plants, soil, aspect. 
temperature, time of year etc. Further the effect 
of drought is cumulative and 10 weeks drought 
prolonged for another 2 weeks may cause double 
‘harm. Due to the complexity of all these fac- 
tors it is therefore not possible to suggest any 
particular duration of rainless period as drought. 
The surest test in this connection is the growth 
condition-of plants which at once -tells about the 
moisture deficiency-.in, soil. 
Drought Fighting practices:— 

Moisture conservation: In our fight against 
drought water is the over all limiting - faetor 


*I am not sure that this follows, because run-off will be 


‘and . afforestation 
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practices must on- necessity, 
centre round -moisture, conservation. | These 
practices can be. divided into two main group; 
viz., (1)..Maximum storage of water in the soil 
in a form available to plants, (ii) Efficient, utili- 
zation of water by plants. 


Storage of w ater:—Runoff accounts fous a 
great loss- and particularly -in hard-baked,-: bare, 
sloping” areas with rainfall of cloudburst inten- 
sity. It is- the: unanimous ’expericnce in ‘all .the 
countries which have to face sever droughts 
in their’ afforestation work: that the. .success -or 
failure depends on how’ fat- runoff losses have 
been reduced and reserve. of. soil moisture: built 
up. Following are some of the important 
methods - followed in. various’ countries: deperd- 
ing on the topography, soil eon longi peal 
and labour conditions. ‘ 


Contour trenching:—Contour trenching” his 
been found to be the most effective, easy and 
popular method of reducing runoff. and con- 
serving moisture for the use of plants. The 
usual pattern consists of interrupted trenches 
of 5’ to 15° length and 1’ to 2’ depth and width: 
Some people favour continuous contour trench. 
es of greater depth and width, say upto 3° feet 
but for afforestation work conéensus of opinion 
is in favour of interrupted and staggered trench- 
es. In the Punjab usual practice is to havé 
10x 1x1 trenches at the raté of about 250 pér 
acre. In Nigeria, Palestine and Cyprus where 
planting is more common than direct seeding. 
crescent shaped trenches have been dug as thése 
are more efficient in concentrating | the ‘watér 
supply for one~ plant’ in the centre of each 
trench. -_s, 

The efficiency of contour trenches in control- 


ling runoff can be judged from ‘the result’ of 
a Punjab experiment where. no run off was 


‘noticed from a trenched area after 2.3” of rain- 


fall received in a thunderstorm during 3 hours 
The adjoining untrenched areas yielded. runolt 
almost immediately after the break of rain and 
practically lost the whole of the rainfall. Bene- 
fits of trenches to the. plants are immense as ever 
a light shower of 1/2 inch will make available 
for growth about 40 to 60. gallons of water. °° 

Contour ridging:—Contour ridging ‘is a. véry 
efficient and widely used method of’ consérvisig 
moisture in comparatively easy slopes. In Amg- 
rica this work is done over extensive. areas by 


specially designed: machines. In India the prac- 
tice has been in use for hundreds of years in 
Agriculture but in recent years its usc has also 
been made in afforestation of dry areas in Bom- 


increased by impervious 


substratum.--R..M. GOURIE,-  . -. 


bay and Punjab. Work is done either by hand 
“or bullock drawn impliments. The usual height 
is 2 to 3- feet with 4’ to 6 base and 2 feet top. 
The cross distance between the ridges varies 
from 50’ to 150° depending on the slope of the 
und, the principle being that top of the 
should be a little higher than the 
s upper one. 


Subsoiling:—The use of subsoiling methods 
in- afforestation work for the purpose of pre- 
venting runoff and storing water is comparative- 
ly a recent development. The method consists 
of loasening the subsoil (not turning it over) 
in a land 8 to 10 inches wide and about 12 
inches deep. A packing device is attached be- 
hind the latter * (What? R.M.G.) to avoid ex- 
cessive looseness and subsequent drying out. 
Subsoiling is done in parallel lines usually 8’ 
apart, along which trees are planted. 


The result of the work in the problem 
*(? R.M.G.) areas of the great plain region of 
America has shown that subsoiling increased 
average survival of the trees by 30 per 
cent., height growth was marked by greater 


ower rid 
base of 


(i.e. ‘to 1’ greater at the end of the 
growing season) and vigour generally better 
than that of trees in  unsubsoiled lines. The 


secret of success in subsoling lies in the under- 
ground storage of moisture which is readily 
available to the roots. Another advantage of 
far reaching consequence in  subsoling is 
the development of wider, deeper and stronger 
root system which favourably equips the plants 
to withstand future adverse conditions. 


Absorptive condition of surface soil:—Work 
has been in America and Australia on the cul- 
tivation of soil prior to planting to create con- 
ditions favourable for thorough absorption of 
rainfall and reduction in runoff. Results with 
pine planting have been very satisfactory in Aus- 
tralia and an almost complete ‘take’ has been 
achieved even in some of the very difficult areas. 
In Lake States 10 to 20 percent higher survival 
has been reported with ponderosa pine in the 
drougty sites. In parts of Planins region even 
the common agricultural practice of clean fallow- 
ing** to build up moisture reserve has been 
followed prior to planting of the shelterbelts. It 
was actually seen that this gave 9” of water 
in top 8 feet of soil as compared with only 
0.3” in grassland and 2.3” in wheatland. 


a tn 


Any particular soil conditions where subsoiling is valuable? 
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and improving pastures in almost all the arid 
countries in one form or another. The system 
has particularly been perfected in parts of 
America and India. This actually goes a step 
further than merely preventing runoff as here 
the water coming from other areas is spread 
over the land by a system of simple diverting de- 
vices. So far very little use has been made of 
this method in forestry but it is considered to 
be full of promise. Considerable good would 
result to the establishment of seedling in areas 
where by rather simple structures flood water 
could be diverted on to desert or semi-desert 
land nearby. 


Efficient utilization of water by plants:—lIt 
makes little difference how much water is stored 
in the soil, unless it is used efficiently by the 
forest seedlings. Following are the factors that 
influence the efficiency with which water can 
be removed from the soil:—- - 


Adapted Species:—The choice of species ad- 
apted to use the limitéd moisture resources in 
the most economical manner should be most 
important consideration. In this connection 
particular attention should be paid to the deep 
rooting habit, capacity to reduce transpiration 
through such devices as thick hairy leaves, 
scanty leaf aréa etc. Some really drought re- 
sisting species have the capacity to endure in 
dry air and sunshine, foliage temperature above 
that of the air and this enables them to reduce 
transpiration and evaporation losses. Such 
unique characteristics are worthy of considera- 
tion in the choice of species. 


Density of seeding:—Rate of seeding is one 
of the effective ways to influence the efficiency 
of water utilization. Under arid conditions a 
thin uniform stand of seedlings free of weed 
competition is usually most successful. It is a 
common practice in forestry and particularly 
with cheap seed species to use rather excessive 
seed rate as an insurance against bad seed and 
casualties. This should 
possible but if heavy seed rate has been used, 
then proper spacing should be carried out at 
the earliest possible time so that the share of 
moisture of unwanted seedlings becomes avail- 
able to the remaining ones and carries them 
through the danger period. a 


be avoided as far as - 
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full growing season. Seeding should be carried. 


out (why not before?) as soon as the soil mois- 
ture conditions become favourable for germi- 
nation and growth. Early seeding will enable 
‘the plants to have a good start, put on suffi- 
cient root and shoot growth and become sturdy 
to withstand drought periods. Delay in seeding 
always results in poorly developed seedlings 
which succumb to the very first drought. 


Presowing treatment of seed to get quick 
germination is another method aimed to utilize 
the growing season to the full and should be 
used with all the species that will respond to it. 
Slow generation is a common defect of most of 
the arid species and presowing treatment to 
hasten the germination should be a regular 
feature of the afforestation work in areas with 
short rainy season. Several methods such as 
cold water. treatment, hot water treatment, al- 
_ternate wetting and drying, chemical treatment, 
freezing, stratification, scarification, passing 
through animal stomach etc. have been found 
effective but the best method should be worked 
out locally for each species. 


The question of optimum time applies with 


equal force to planting but this work should be 
carried out only when soil has become thoroughly 
moist upto root depth so that tender roots do 
not find their new home inhospitable at the 
very start. * 


Freedom from weed competition:—It does little 
good to plants at optimum spacing if weeds 
are allowed to consume the water stored up in 
the soil. Sometime to a casual observer the weeds 
in dry areas do not appear to be aggressive and 
harmful when judged from their above ground 
development. But in actual practice it has been 
seen that most of these have a very wide and 
well developed root system and rob the forest 
seedlings of a great portion of soil moisture. Root 
system of grasses is particularly bad in this res- 
pect. 

The only way to eliminate this severe drain 
on the limited moisture supply available for the 
forest plants is to adopt weeding as a regular 
feature till plants are fully established. 


The weeding practice of dry areas has how- 
ever, got to go a step further than the ordinary 
method of mere cutting away commonly used 
in moist areas as this does not eliminate root 
competition. Soil working must be combined 
with..weed’ removal if satisfactory results are to 
be obtained. There is vast experimental evidance 
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in favour of weeding and soil working or hoeing 
from all dry countries of the world. Comparative 
study has shown everywhere that in unweeded 
areas heavy mortality of seedlings occurs due to 
moisture deficiency caused by weeds. Experi- 
ments have shown that mere clipping away of 
weeds stands very poor comparison with thorough 
development. Hoed seedlings had 6.5 feet root 
length with 4.5’ lateral, development against 1.7 
hoeing. In the limited space at my disposal it is 
not possible to present all the experimental evi- 
dence in support of hoeing but results of one of 
the latest experiments in America are given as 
an example. At the end of the third year after 
planting there was only 31% mortality in weeding 
and hoeing against 62% in clipping and 92% in 
control. Beneficial effects of hoeing were not 
only confined to high survival of the plants but 
then was marked by superior shoot and root 
development. Hoed seedlings had 6.5 feet length 
with 4.5” lateral, development against 1.7 feet 
root and 0.5’ in control. 


Drought resistance and origin of seed:—Source 
of seed is receiving more and more consideration 
by foresters as an important factor affecting the 
survival and development of plants in dry areas. 
The existence of considerable variation within 
a species in the power of resistance to drought 
has been demonstrated frequently with climatic 
races of oak, ash, larch, spruce, alder etc. * 


Several factors seem to be involved such as 
difference in typical root form, varying adapta- 
bility to environment and different transpiration 
losses. Groups of trees in one region differ from 
those of apparently the same species in another 
in their reaction to soil, climate etc. These dif- 
ferences seem to be the result of prolonged 
natural selection, whereby the more perfectly 
adapted individuals have survived and attained 
dominance over ill-adapted. The noteworthy 
feature is that in several cases there characters 
are transmitted from parents to offspring. Ex- 
periments in America with ash have shown that 
drought resistances of seedlings bears direct re- 
lationship to the conditions under which parents 
were growing. Progeny from seeds of 39 locali- 
ties of different drought severity was tested and 
and it was seen that drought resistance varied 
according to the length of drought period under 
which parent trees were growing. For example 
highest drought period was 107 days, 79 where 
73 days and 67 where 45 days. Vigour and growth 
were similarly superior in case of seedlings which 
came from parents in drier areas. ** 


*Ys this based on ‘experience, “or merely deduction of yoyr own? 
* Certainly for ash, but I can’t recollect this having been shown for the remaining species 


that you mention.—R.M.G., 


* * Addition of organic matter for improving of absorptive car. 
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It has further been reported from Russia that 
the drought resistance of the progeny is affected 
by the conditions at the time of ripening of 
seed *** and moderate drought tends to im- 
prove the drought hardiness. All this tends to 
show that the conditions of growth and deve- 
lopment of mother trees may have effect on the 
quality of seed from the point of view of drought 
hardiness deserves consideration of those inte- 
rested in the afforestation of dry areas. The place 
of seed origin should be as similar to the place 
of planting as possible. Mean temperature of 
growing season, weather prior to and just after 
growing ‘season, character of precipitation, fre- 
quency of long drought etc. should be carefully 
considered. 


The “presowing hardening’ to drought. In 
recent years interesting work has been reported 
from Russia to increase the drought hardiness 
of cultivated plants by presowing treatment of 
seed. It is believed that these treatments affect 
the embryonic plants and make it more hardy. 
it is for example reported that  “presowing 
hardening (attained by repeated soaking of seed 
to 20 to 30 percent moisture and drying) in- 
creased the resistance of subsequent plants to at- 
mospheric and soil dryness. Presowing hardening 
was found to cause some physiological changes 
in the hydrophilic properties of colloids, in water 
holding’ capacity, water economy, photosynthesis, 
respiration and other vital functions and also 
certain other adjustments related to development 
processes, as the hardened plants were found to 
respond ‘differently to environmental factors’ 
Similar results have separately been reported by 
another worker as a result of harderning done 
by triple soaking and drying of seed. He points 
out more or less a similar improved endurance 
to drought by the seed treatment. 


Now these experiments have been conducted 
with agricultural crops and TI have not been 
able to find out any similar direct evidence 
about the improvement in drought hardiness of 
trees. Here is therefore a field of work of pro- 
mise for foresters and if Russian experience with 
agricultural plants proves true with forest seeds, 
it will enable us to revolutionize our arid area 
afforestation work. 


Nursery practices for producing hardy stock:— 


The importance of sturdy drought resistant 
stock can hardly be overemphasized “where 
planting is to be restored to instead of direct 
seeding. During recent years interesting work has 
heen carried out in America, Russia and Canada 
to increase. the drought resistance of stock. by 
treatments in the nursery. Following are some of 
the successful methods. 
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Moisture supply and’ drought hardiness:— It 
has been shown at the Lake State Experiment 
station that the drought resistance of nursery 
plants increased by regulating and controlling 
moisture supply. The pine seedlings produced 
from less frequently watered nursery were better 
hardened and more drought resistant than those 
from frequently watered nursery. The signifi- 
cant fact from the practical angle is that drought 
resistance built up by controlled. watering per- 
sists during the following year and can be. of 
definite advantage in the field. The exact nature 
of physiological changes about by controlled 
watering which led to increased drought resis- 
tance was not studied but it was noted that root 
system of such plants was stronger and more 
extensive than those grown under liberal water 
supply. 

It may, however, be pointed out here that 
this type of work requires considerable research 
with each species under varying soil conditions 
and climates. There is always the danger of 
“carrying the thing too far and actually weaken- 
ing plants if the soil moisture content is held 
at the wilting point for too prolonged a time”. 
This aspect has been demonstrated by a Rus- 
sian worker by showing that complete withhold- 
ing of irrigation reduced the drought resistance 
as compared to irrigated nursery plants. 


Fertilizer treatment and drought hardiness:— 
Extensive work has been done in various coun- 
tries to study’ the influence of organic and 
inorganic manures on the drought hardiness of* 
nursery stock. The response of different species 
and fertilizers under varying soils, moisture and 
climatic conditions varies considerably. ‘There. is 
however no doubt that fertilizer treatment in- 
fluences the external features as well as internal 
physlogical characteristics of seedlings” and may 
have either beneficial or detrimental effect upon 
the drought hardiness. In general it may be said 
that use of nitrogenous fertilizers gives increase 
in top growth and those containing phosphorus 
definitely increase root development. It has been 
shown by several workers that excessive supply 
of nitrogen definitely decreases drought resistance. 
The phosphoric acid which from the very em- 
bryonic stages in seed exercises great stimulating 
action upon the development of roots definitely 
tends to make plants more drought resistant. 
Russian workers have shown that application of 
P and K increased resistances when applied at 
sowing or during drought. It is held that mineral 
salts acted not merely as nutrients, but also as 
activators of certain physiological readjustments 
which rendered the plants more resistant. 


_ The general conclusion about fertilization work 
is that it is essential to have a balanced supply 
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of all the essential nutrients for growing sturdy 


plants. In one set of experiments it was seen. 


by Wild in America that balanced supply of 
N, P and K to nursery beds increased average 
survival in the field from 10 to 15 percent and 
average height from 20 to 30 percent. It is 
essential that plenty of P and K_ should .be 
available and excessive N over and above the 
necessary minimum should be avoided. 


Size of nursery stock and survival in the field. 
Success in planting under arid conditions depends 
entirely (?) on the early survival and vigour 
of growth and this in turn is influenced by the 
size, top-root ratio, nutrient balance and general 
vigour of the planting stock. Numerous workers 
have pointed out the consistent superiority of 
transplanting nursery stock over seedling trees 
in survival and growth in sites where soil mois- 
ture is a limiting factor. It has been seen that 
large age classes of stock usually had a better 
survival and larger root system at the end of 
the first and second season in the field. Con- 
trolled experiments with broad leaved species in 
Great Plains on the stock graded according 
to size have shown that premium (What to 
this?). Stock gave 70 percent anc over survival 
as compared with 40 to 69 percent of marginal 
and under 40 to 5 percent of cull stock. The 
grading standards followed for different species 
vary but in general the smaller grades of slow 
growing species will give higher field survivals 
than the same grades in the more succulent 
fast growing species. If the growing conditions in 
the nursery are normal, the Jack of size in stock 
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may be due to inherent lack of vigour or other 
hereditary defects of genetic type and therefore 
the rejection of such plants is well advised. 
Smaller size classes give poorer results in sandy 
soils subject to blowing and drifting when com- 
pared to trees of same class planted on clay 
loam soil. In the larger size classes survival is 
about the same on both sites. 


In the planting up of poor sandy soils in the 
punjab it is a common practice to use plants 
nearly twice the size of those used for good 
sites. In recent years the technique of using 
tall plants of 3 feet height has been perfected 
in Palestine in the dune © stabilization work. 
One-half of the aerial 3 feet along with the root 
is burried in the sand to safeguard against 
exposure due to wind action. The main reason 
for using larger plants is the insurance against 
blowing and drifting of sand but the higher 
survival may be due, partly, to the superior 
size of stock. This method has incidentally helped 
to cut short the procedure of dune stabilization 
in which considerable use of brushwood and grass 
planting was made prior to taking up planting 
work. - 

In another experiment in America the spperio- 
rity of large planting stock has also been proved in 
the planting of bare, compact clay soil when 
drought and frost heaving losses were serious. 
Losses among smaller stock were almost four 
times as many as among large stock. The expe- 
rimental work definitely  establishéd that for 
adverse, compact, clay sites larger stock was 
superior to small stoc. 


Sf 
Forest Fires. 


(With all the Natural Resources, Forests are our national assets and the devastating Foreat 


Fires recurring annually cause a great irrepar-able loss to the Nation at Large. 


Gut of the 


pangs for the colossal loss, the following fewlines flow:—by S. T. BANASODE, B.A.) 


See the sweeping tongue of Forest Flames! 
That licks the humus floor a-clean, 
Gulping in the green and lively frames, 
Over-towering fire is a deadly scene. 
And lo! the barks of tissued wrap, 
With hissing sigh and bubbling sap, 
Weep and weep unto their last breath, 
Falling prey to the prancing Death. 
Surging flame leaps up with panther spring, 
With new force of golden hands wring; 
And rest awhile eating up the wood, 
Tearing away the veil of lfe for good. 


Forest Ranger, 
Bagalkot, 


PART—I 


Finger flames catching all the verdure, — 
That mother Earth’s plan of treasure; 

In the hot pulsating rhythmic prance, 
The Demon presides over the Devil-dance. 
With the prattling kindles in ghastly air, 
And the spiral spray flaming rupture, 
Went on the unkind cut of curse unaware, 
“Hit at the belt,” never known to nature. 
Chit-chit notes of burning timbers, 
Pistol shots of flying embers 

Crackling craters of woody knots, 
Thrilled the afr at several spots. 
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Breaking cry of tumbling trees, 
Shreiking yell of wild words, 
Flashing flights of chriping birds, 
Filled the sky with filthy breeze. 

In an eye-lash time of Atomic-charge, 
Swayed over all the Sylvan barge, 
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That spell of God Shiva’s Fiery eye, 
Where all must heave a breath of sigh. 
Glowing red in rolling fire, 

Pack’d in natural fun’ral pire, 

Nature with all her lovely gown, 

With none to care, crumbles down. 


7 DEVA BHUMI OR THE LAND OF THE GODS 
By P. D. Ratur, MA., B.Sc., DIPLOMA IN FORESTRY (Hons.—CANTAB.) 


- “One of the most remarkable in the Central 
Himalayas and for picturesqueness can 
hardly be surpassed by any valley in the 
world. Its sides are often absolutely verti- 
cal, smoothed down by the torrent, which 
rushes 690 feet or more down below through 
a narrow slit in the rocks” (Plate.1). This 
is the description of the gorge cut through 
the great Himalayan range by the Bhagi- 
rathi (Ganga) in Tehri Garhwa!} state, as 
recorded in Geology of the Central Hima- 
layas by Griesbach, Memoires Geological 
Survey of India, Vol XXIII, 1891. 


In this cradle-land of the Bhagirathi the 
eatly British geographers, Rennell (1790), 
Captain’s Ruper and Webb (1810) and Moore- 
croft (1812) got so much confused by the awe- 
inspiring lofty sky-scraping mountains and 
deep narrow valley at the bottom, that they 
‘misplaced the source of the Ganga on the 
southern side of the Great Himalayan range. 


GAUMUKH 


Gaumukh, the source of the Bhagirathi, 
known geographically as the “‘snout of the 
Gangotri Glacier’, is situated on the Tibe- 
tian side of the Great Himalayan Range. 
The two snow-elad horns of Satopanth 
peaks at the back (Plate. 2), the sacredness of 
the place and the opening in the glacier 
through which the Bhagirathi gushes out, 
all combined are,perhaps, responsible for the 
name Gaumukh (the mouth of a cow). 


Of the movement of the Gangotri Glacier 
there is no scientific record. But according 


to Hindu mythology, the Bhagirathi is stated. 


to have descended from its heavenly abode 
at the present site of the Gangotri temple 
where Bhagirath sage had been praying for 
five thousand and five hundred years for the 
purpose. If this is literally correct the snout 
of this glacier has moved about 16 miles 
upwards in 5,5CO years, perhaps due to 
change in climate. Whatever truth there 
may be in this the face of the snout changes 
(Plates. 3 & 4). 


With slopes rising gently and covered with 
white snows, mostly perpetual, reflecring 
birlliantly multicoloured rays of the sun, 
the bottom part of the valley comparatively 
wide and made up of boulders, stones. 
pebbles and freshly formed earth, herds of 
innocent looking barals (the Himalayan wild 
sheep) grazing on the alpine grassy pasture, 
the forest growth ending abruptly with the 
bushy growth of rhododendron and birch 
on the down (western) side, the panorama 
Gaumukh presents isat once elevating peace- 
giving and illuminating. The outer world is 
just forgotten and one gets engrossed in the 
radiating glories of the snows. Pilgrimage 
to Gaumukh was rare in the past and when 
the writer visited it in 1936 and, again, in 
1937 it was just starting. Beyond Gangotri 
there is no road, not even a path. Conse- 
quently, the secluded birch forest of Bhuj- 
basa near the timber-line, just below 
Gaumukh is mentioned as the park of God- 
dess Lakshmi, the presiding deity of the 
Himalayas. ; 


GANGOTRI 


Devoted Hindus from all parts of India 


Plate No. 5 


Plate No. 7 


Plate No. 6 


Plate No, 9 


Plate No. 8 


Plate No. 11 


Plate No. 13 
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visit Gangotri in their thousands, annually, 
as it is associated with the Raja Bhagirath’s 
successful meditation for 5,500 years and the 
appearance of the Bhagirathi on the earth. 


Later on, the Pandavas are supposed to 
have come and perfomed the Great Deva- 
yagnya at this place in atonement for the 
death of their kinsmen in the epic battle of 
Kuru-kshetra. 


To-day, Gangotri has a shrine of the 
Bhagirathi and several dharmashalas (Plate. 
5). Some well known Yogis have chosen 
this place for meditation. e g Shree Krishna- 
Ashramji. Shree Tapobanji, Shree Prajya- 
nathji, all Scholars of Hindu Philosophy 
The Late Swami Adbhutanandji (Plate 6). 
used to do Surya Namaskar from sunrise to 
sun-set, standing hiv-deep in the ice cold 
water of the Bhagirathi. 


Mixed forest of deodar, kail, maple, fir and 
spruce all round, lends colour to Gangotri. It 
is reached from Rishi Kesh by a cart road 
to Tehri (5 miles) and thence by a mule 
track/101 miles). The track to Gaumukh 
is 16 miles witha rest house at Chirbasa 
(10 miles). 


The confluence of the Bhagirathi with the 
Kedarganga and Patangania mile down on 
the Jeft bank, are the attractions near 
Gangotri. 


BHAIRONGHATI 


About 23 miles from its source the Bhagi- 
rathi is met by the Jannavi (or the Jad 
Ganga) at Bhaironghati. Here, both these 
streams roll through gorges (Plate 7) several 
hundred feet deep. The rocks on either 
sides stand almost vertical in awe-inspiring 
grandeur. Their combined water, also, 
rushes down through a similar gorge. These 
gorges are unique in their ruggedness and 
form wonderful background for the swift, 
Coane and thunderous tlow of the Bhagi- 
rathi. 


At the top of this confluence, on the 
Gangotri side, there is a temple of Bhairon 
(Plate 8) with Dharmashaias and seasonal 
shops. 


As if to match Nature’s gorgeous display 
of mighty rocks and tempestuous and 
majestic flow of the streams below, tall and 
huge deodat grows around the temple, The 
Gangotri road bifurcates on the right side 
of Jannavi gorge and from there a_ track 
goesto Tibet. This track is frequented by 
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local and Tibetan traders (Plate. 9) during 
summer. This is the shortest route to Tibet 
from the plains of India. Tbe Lama of Thul- 
ing Math (Plate 10) took this route while 
visiting Sarnath a few years back. 


HARSIL 


Between the gorge at Bhaironghati and 
that acrsos the Great Himalayan Range at 
Loharinag, the Valley of the Bhagirathi 
widens up along its bed, for a distance of 
about 2 miles, at Harsil. This is the Hari 
Prayag of yore. Here the Kankoragad 
and the Jalandarigad confluence with the 
Bhagirathi. (Plate. 11). 


Magnificent forests of deodar, kail and 
firs on both slopes down tothe Bhagirathi, 
snow capped peaks of lofty mountains rising 
high up against the sky, flat valley encaging 
a village humming with life, a temple, a rest 
house, an apple orchard, the graceful Bhagi- 
rathi and its bubbling feeders, all combined 
foto give the place a charm of its own. 


The forests near about and especially in 
the righ valley are some of the best game 
reserves of the State. They abound in 
bharal (blue sheep), muskdeer; thir (wild 
goat), ghoral, snow leopard, brown bear, 
black bear, beautiful feathered munal phea- 
sant etc. 


Harsil is inhabited by jads mostly of Bu- 
shair origin who migrated from their adjoin- 
ing State in the north via Nela pass. They 
are mainly traders and deal with wool and 
its products (Plates 12 & I3). They culti- 
vate the land seasonally (summer) and use 
yak for ploughing (Plate 14). 


MUKHBA AND DHARALI > 


Two miles up the valley, from Harsil, two 
villages are situated on oposite sides of the 
Bhagirathi, Mukhba the village of the high 
priests of Gangotri who (Plate. 15) are 
Brahmins by caste, and Dharali,the villagers 
of which are Kshatriyas, the former store 
keepers of the said temple. Mukhba is the 
winter head quarter of shree Gangotri and 
has holy places e,g. Beer Bhadra at Gum- 
Gum _nala, Mahakali Chandeshwari, Deva- 
ghat Markandyaputi and Kachora. Mukhba 
is said to derive its name from Mangat Rishi 
who wmeditated at this place for years. 
Kachora is supposed to be the birth place 
of the goddess Maha Lakshmi. 


~ The old name of Dharaliis Bishwanath- 
puri. Ithasatemple of Bishashor. Near- 
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by flows down and confluences with the 
Bhagirathi, the Hatya MHarini snow fed 
stream. (Plate 16). 


SHRIKANTH 


At the top of Dharali, towards its back, is 
situated the well known sharp pointed peak 
of Shrikanth, 20,120. feet. Plate. 17 shows its 
northern face above Dharali and plate 18 its 
western face. 


_ The Shrikanth Range is supposed to be 
the abode of Lord Shiva and trequented 
YS Lord Bishnu and other top ranking 
gods — 


- This peak is still unconquered and per- 
haps unattemped. It is visible from miles 
away and is clearly distinguishable by is 
sharp conical shape, towering over surround. 
ing snowy ranges. 


GANGANNI. 


After leaving the Harsil basin, the Bhagi- 
rathi gains speed and frets and frowns at 
every obstructing boulder or rock lying 
across itspath. The multi-colour foams that 
arise above its surface, the noise generated 
in its encounter with the ohstacles, and the 
accelerated speed as the bed descends, give 
the stream the regard, the reverence and the 
respect the Bhagirathi so richly commands. 
This boisterous flow goes on till the road 
crosses the stream over a girder bridge at 
Dabrani (Plate. 19). Between Dabrani and 
Bhatwari it is not all rough and tumultuous 
journey for the Bhagirathi. There occur 
gentle slopes in the bed with comparatively 
fewer obstructions, where the river moves 
calmly and gracefully. 


At Gangnani 29 miles from Gangotri, there 
is a hot spring, on the left side of the stream 
with small tanks for bath. Dharmasalas for 
pilgcims and shops are on the opposite side. 

forest rest house is under construction 
near the hot spring. 


BHATWARI. 


» Bhatwari is 38 miles from Gangotri and 63 
miles from Tehri, the capital of Tehri Garh- 
wal State. Here, the south western extension 
to the..Great, Himalayan range, appears to 
end. Below it, the Bhagirathi valley widens 
up and the. mountain slopes are not so steep 
and rough... Also, above Bhatwari deodar 
appears with kail, fir, spruce and associated 
broad leaf species. Below it, deodar and 
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kail occur in small patches near a few 
villages. 


: There is a temple (Plate. 20), a forest rest 
house, an Aushadhalaya a village school and 
Dharmashalas at Bhatwari. 


_ By the side of the rest house the Bhatwari- 
gad flows and forms the Bhasker Prayag with 
the Bhagirathi From a mile, below Bhat- 
wari the pilgrim route crosses the Bhagirath 
and the Pilang gad, and goes to Kedarnath, 
across Kush-Kalyan and Panwali mountain 
ranges, 


The road, along the Bhagirathi valley, 
leads to Utter-Kashi. to Tehri to Deoprayag 
to Munikireti and Rikhi Kesh. 


LAKE REGIONS. 


The Kedarnath road crosses the Kushkal- 
yan ridge at the Belab pass, 12 miles from 
Bhatwari. The pass is an excellent camping 
ground situated on the water parting ridge of 
the Bhagirathi and the Balganga. The 
approaches to the pass on both sides, pass 
through magnificent forests of high level oak, 
fir and spruce, of enormous dimensions. 
Once on the ridge one may tramp for miles 
on the multi-coloured carpet of alpine 
flowers, growing on the alpine grassy mea- 
dows of the Kushkalyan ridge. The common 
pilgrim, however, goes right down to Budha 
Kedar village, about 16 miles from the pass, 
onthe confluence of the Balganga with its 
tributary. Between these two streams rises 
from Budhakedar a ridge which nestles 
Mahasra Tal. This lake is about 6 miles 
from Budhakedar and being surrounded by 
huge fir, spruce and oak trees, looks magni- 
ficent in its setting, reflecting the sylvan 
giants. 


The continuation of Mahasra Tal ridge, 
leads to the lake regions of the State, known 
as Sahasra Tal (thousands of lakes). The 
latter are perched on the water parting ridge 
of the Balganga and the Bhillangana at about 
14,000’ altitude. These consist of a number 
of snow fed small and one big lake of about 
amile perimeter. The ridge bearing these 
is bleak and sharp edged, much higher than 
the timber line. There are a number of 
treks to this region. The one from Gangi, 
on the Bhillangana’ is quite good. .with the 
exception of a small bit whére it passes over | 
a cliff with hardly an inch or two wide. 
walking space and_ having a drop of several . 
thousand feet below. Afterpassing this 
nerve racking cliff, one campsat the side of a 
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huge rock knows as Tariodar. It is 3-4 
hours’ climb to the lakes from this cave. 
Gangi village is a day’s march, half of which 
is down-hill and the rest along the Bhillan- 
gana right bank, 


Gangi is about 16 miles from Ghuttu (Plate 
21) where the Kedarnath pilgrim route 
crosses the Tehri-Gangitrack. Ghuttu is 36 
miles from Tehri along the Bhillangana 
valley From Ghuttu the pilgrims ascend 
the Panwali ridge and it is a day’s march to 
the top which has a few Dharmashalas and 
shops. The ridge itself extends for miles 
and during summer a trek on its back-bone 
is delighttul. From Panwali it is 2-3 days’ 
march to Kedarnath. 


UTTERKASHI —s,, 


Going back to the Bhagirathi valley, Utter- 
kashi is 18 miles below Bhatwari. It isa 
small town hallowed by the temples of 
Mahadeva and Shokti. It has a hospital, a 
post office, a middle school, besides being 
the head quarters of the circle sub-divisional 
magistrate and the divisional forest officer. 


Utterkashi is situated on the confluence 
of the Buragaddi with the Bhagirathi. Two 
other streams, the Assi and the Baruna, 
confluence with the Bhagirathi within a 
mile or so of the town. Nearby there are 
colonies of sadhus. 


From Utterkashi a track leads to the trout 


hatchery at Kaldiyani and, further on, to - 


Dodi Tal which is also planted with trouts. 
The former ts 6 miles and the latter about 28 
miles from Utterkashi. Dodi Tal resembles 
Naini Tal in being encompassed by moun- 
an slopes on three sides and open on one 
side. 


From kaldiyanithe track bifurcates and 
goes to Jamnotri on the Yamuna. It is used 
by the local inhabitants and rarely by pil- 
grims. The tourist, however, enjoys it. 


Annually, in mid-January a fair is held at 
Utterkashi when people from far and near 
come to bathe in the Bhagirathi. The village 
products are brought for sale in the market 
which remalns open, on the occasion, for 3 4 
days. The main attractions of the fair are 
the Charkies (Plate 22). - 


JAMNOTRI. 

Pilgrims visit Jamnotri before coming to 
Utterkashi. For this they take the Jamno- 
triroute at Dharasu 18 miles below Utter- 
akshi. Jamnotriis 3-4 days’ journey from 
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Dharasu. All along this track there are 
Dharmashalas and forest rest houses. Jam- 
notri has a hot water spring and a bath in 
tnis for the pilgrims is prescribed. It is 3-4 
days’ journey from Jamnotri to Utterkashi. 
On the top of the hillock, near Nakuri, there 
is a famous temple of goddess Ranuka 
(Plate 23). 


Dhsrasu is reached from Mussoorie via 
Magra, Deolsari and Chapra, It is 2-3 days’ 
journey and it is only tourists who take this 
route In this track one passes through the 
beautiful deodar forests at Deolsari and 
Ghoriap top. The former has a cosy forest 
rest house and is often visited by parties of 
school boys and missionaries, during 
summer. 


The pilgrims come to Dharasu from Muss- 
oorte via Dhamolti Kanatal Tehri road, 
This road is quite cool and passes through 
the deodar plantation along the Dhanolti 
ridge. There are dharmasalas and also forest 
rest houses on this road. At Kaddukhol, a 
trek Jeads to the Surkhanda peak, well known 
for the Shrine of the Goddess Sureshwari 
(plate 24), where a fair is held annually in 


‘March-April. 


TEHRI, 


Most of the pilgrims, however, take the 
Rishikesh Tehri road (Plate 25). Tehri is 6 
hours’ run by bus from Rishikesh. Tehri is 
the capital of the state. It is situated on the 
confluence of the Bhillangana with the 
Bhagirathi. The old and new palaces of the 
Maharaja, occupy the high grounds of the 
town, which makes them conspicuous. The 
town, biggest in the State has a population 
of about 3,000 and has a High Court, a 
college, a high school, a Sanskrit pathshala, 
a gir!s’ school, separate hospitals for male 
and female patients, a post and telegraph 
office, barracks for the military and the’ 
police forces and a jail. Stream lined by the 
Bhillangana and the Bhagirathi, the town is 
beautifully situated. Towering over the 
town is the clock tower (Pate 26). 


For pilgrims there are Dharmashalas and 


for tourists a dak bangalow and State guest 
houses. 


NARENDRA-NAGAR. 


Commanding the far flung view of Muss- 
oorie, Dehradun, Roorki, Hardwar, and 
Rishikesh, _the town of Narendranagar 
(Plate 27) is about 30 years old, Ithas a 
population of J-2,000 and all buildings are 
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State owned Besides the Maharaja's palace, 
and the modern styled annexe attached to 
it, there are Secretariat buildings, the bazar, 

- the hospital, the barracks, the guest houses 
and residential quarters for State officers and 
servants, in the town. 


Narendranagar is !1 miles from Rishikesh 
and 41 miles from Tehri. 


BADRINATH ROUTE. 


From Munikeriti a cart road traverses the 
right bank of the Bhagirathi upto Deoprayag 
and, beyond it, the right bank of the Allak-. 
nanda to Kictinagar, This is the usual 
pilgrim route to Badrinath. In this journey 
one énjoys. the views of Swargashram (Plate 
28) opposite Munikriti, the Lakshman Jhula 
(the suspension Bridge, Plate 29, over the 
Bhagirathi), Shivapuri the confluence of the 
Hewal with the Phagirathi, His Highness’s 
country house Shivanga Sadan, the sal and 
bamboo forests up to Kaudiyala, the precipi 
tuousclimb beyond Kaudiyala, the graceful 
curve of the Ganga below Sakinidhar, the 
confluence of the Allaknanda with the Bhagi- 
rathi at Deoprayag, the town of Deoprayag 
with houses built one over the other, the 
wide valley of Mafeth and, finally, the Kirti- 
nagar town. 
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Buses ply regularly between Kirtinagar 
and Rishikesh and the return visit takes only 
two days. 


THE TONS VALLEY. 


The pilgrim route to Jamnotri bifurcates at 
Dandalgaon in the Yamuna valley and leads 
to the Tons basin via Barkot and Mugra on 
the Jamna, Purola on the Kamalgad and 
Ringali on the water parting ridge of the 
Kamalgad and the Tons (Plate 30). There 
are forest rest houses at Barkot, Purola and 
Ringali. The lastis connected with Chakrata 
by a pack pony track, being only two days’ 
journey. It is frequented by Shikaris. 


The Tons valley, in spite of its proximity 
with Jamnotti, is not prescribed for pilgri- 
mage and is, therefore, beyond the trek of 
the pilgrims. It has attracted the shikaris 
only, so far. 


The Tons valley is rich not only in wild 
game but also natural scenery. The mur- 
muring brooks of the Dedragad, the gigantic 
fir, spruce and deodar trees of Balcha, alpine 
meadows of Chansil and Saunkantha, the 
Tons basin at Hari-ki-dun are just a few out 
of many places where Nature’s assorted 
beauties are just scattered for the tourists to 

ose and pick. 


t NOTE ON THE RESTOCKING OF AREAS OVER EXPLOITED 
DURING THE WAR 


By T. K. MirRCHANDANI, 


Conservator of Forests, Bombay. 


G/12302/Bo., G/340/Bo,—To supply timker, fue! snd bamboos for the defence depart- 
ment, during the war, fellings were done in advance areas beyond the working plan and the girth 
limit for expioltation was lowered, A schems of rehabilitation is outlined. 


1. This note it based principally on ex: 
perience of Kanara Northern Division 
(Blocks I to VII) of Southern Circle of 
Bombay Province. Asthis Division suppli- 
ed more than half the output of timber for 
War supply from the Southern Circle, the 
suggestions made in this note may generally 
he pppueaples to othee Divisions of Southern 
Circle. 2. os 


2. The supply of . Forest Produce for 
War purposes consisted mainly of:— 
(a) Timber required for all branches 
of Defence Services. 


(b) Firewood fot the “Aniny and Civil 
Supply.’ - 


we oe 


(c) Bamboos for the Army and Civil 
Industries supporting war effort. 


3. Inorder to meet the requirements of 
timber for Defence Services the provisions 
of Working Plans were held in abeyance with 
the sanction of proper authority. Follow. 
ing two methods were adopted to exploit 
and bring to rail head all the timber re- 
quired:— 


(i) By expiciiaaoa of Advance Aiea 
beyond the prescriptions of the 
Working Plans. 


(ii); By lowering the girth limits for 
exploitation under selection 
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partments during this whole 
period. 


method of marking trees for ex- 
ploitation. 


The species exploited was mainly teak 


_ althoug! other hardwoods were alse extrac- (b) The plantation programme as laid 


down in the Working Plans is 


ted to a larger extent than in peace time. 


4. Out of a total number of 151 teak 
bearing compartments in Blocks Ito VIL as 
many as 109 compartments were worked 


behind time by about 9 years. This 
can be made-up if following clear 
felling and plantation programme 
is maintained for next 20 years. 


for teak down toa girth limit of 5’ at B.H. 
iustead of prescribed girth limit of 66’ at 
_B.H In ‘terms of annual increment this 
"represents a growth of 50 years ie. an 
‘advance exploitation of an increment of 50 


Dandeli Range ... 50 acres per year. 


Kulgi Range .. 185 acres per year. 


Virnoli_Range ... 185 acres per year. 


' years in a rotation of 120 years. 


- 


5. Partly due to faulty prescriptions and 
calculation of possibility from these forests 
as laid down in the Working Plans but 
_mainly due to pressure of War operations, 
‘it has been calculated that on the whole we 
have drawn from these forests annual possi- 
bility by 36 yéarsin advance. In terms of 
| volume this represents a loss in capitlo 
nearly 50% of the growing stock because 
‘only the best trees in the penultimate 
‘classes, representing the exploitable 
yield of next two felling cycles, (i.e. 40 years) 
have been removed. 


| 6. The result of the above operations is’ 


thatin many cases there are large gaps in 
te canopy. 
ments, worked down to a girth limit of 5° 
for teak and 4#’ for other hardwoods), there 
is very litt’e teak or superior growt h ‘eft 
standing. 


- Following suggestions are made fora 
ei auiia don prescription for these HO: ests 
for next 20 years:— 


(a) The - 109 comprrtments worked 
irregularly should be gone over 

“again in next 20 years (say 5 com- 
partments, per year) and only felled 

timber left on the ground as not 
‘suitable for war supply and trees 

‘over 6'6" girth at BH. marked 

-for exploitation but actually not 
ge. felled because they would not 


In most of these 109 compart- | 


ett mimosa 


supply timber upto war supply — 


standard, should be worked depart- 
mentally and timber brought into 
depots for sale. Departmental 
exploitation is recommended. in 
order to prevent any unauthorized 
felling of standing trees. No new 
marking, under whatever pretext, 
should be carried out in these com- 


oA seem 


Total ... 420 acres per year. 


(c) / The plantations should chiefly be 
; confined 


to compartments accessi- 
ble to rail head and will not fora 


( long time make any appreciable 


impression on these over exploited 
areas. For this purpose some sort 
of diffused artificial regeneration 
‘ona mass scale is necessary- It is 
' suggested that compartments which 
have been given the ‘cleaning up’ 
prescribed in snb para 7 (a) above 
should be taken up for these opera- 
tions. All debris in these compart- 
‘ments should be burnt and stump 
‘planting of teak should be carried 
‘out in strips 66’ wide. It is not 
‘necessary that these strips should 
be drawn bya parallel ruler. Nor 
is it necessary that they must 
closely follow the contour. The 


eters should follow the natural 


gaps in the forest in order to mini- 
mise the felling of standing trees 
‘and where possible obtain a con- 
‘tinuous strip from’ one end of the 
compartment to the other. Steep 
nalla banks and rock outcrops 
should serve as breaks for. these 
strips. Where there is a group of 
healthy natural growth of teak or 
[superior hardwoods a strip shonld 
-be terminated at that point and 
‘another one started from the nea- 
‘rest natural gap in the canopy. 
‘This large scale stumping of teak 
in about 5 compartments (nearly 
3,.0C0 acres) per year will need an 
excellent organisation of central 
nurseries for the manufacture of 
the stumps and this work should 
be taken in hand immediately. 
Also the stumping will have to be 
done ty some mechanical] appliance 


—_ 
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(like planting machine) in order to 
complete all work before rains, 


This regeneration should be look- 
ed after for two seasons aud there- 
after it will have to be left to look 
‘after itself, as established “natural” 
‘regeneration, During the next 10 
‘to 15 years the Bamboo in these 
forests is likely to flower and die. 
This will give an excellent oppor- 
tunity to this regeneration to shoot 
up. Rigid fire protection for the 
next 10 years or so is sine qua non 
for the success of the above method 
of mass regeneration and in this 
connection proposals made in para 
6 of Divisional Forest Officer, N.D. 
Kanara’s No. D-253_ of 28/30 April 
1945 (appendix A) are commended 
for serious consideration. 


8. Teak pole areas have also suffered 
serious depletion of poles of larger girth 
‘classes due to irregular exploitation for elec- 
‘trical transmission lines and_ telegraph 
‘poles. The rehabilitation prescription for 
.these forests is to reserve most promising 
young poles as timber reserves for the next 
rotation. On an average about six timber 
reserves per acre would more than compeu- 
sate for the loss due to war exploitation. 


g. As regards firewood most of this has 
been obtained by advance working of coupes 
of coppice ferests. The exploitaion can be 
normalised within next 10 years by not 
working one coupe in alernate felling series 
in those felling series in which irregular 
fellings have been carried out. 


10. No serious depletion has taken place 
in bamboos due to war exploitation. In fact 
in view of the imminence of flowering of 
bamboos in Kanara forests early steps 
should be taken to exploit the existing growth 
by the accelerated cuttings for industrial 
purposes like pulp manufacture etc. 


APPENDIX A 


Para 6. With the programme of nearly 
400 acres of plantations per year the 
problem of fire pro‘ection will assume in- 
creasing importance. Rigid fire protection 
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for the first 10 years of its life is a sine qua 
non for successful establishment of a teak 
plantation. But from experience of past 
several years 
impossible to achieve with the present 
habits of the local villagers who inhabit the 
scattered hamletsin these forests and set fire 
to these jungles every year. I therefore re- 
commend that the few villagers in the Kulgi 
and Virnoli ranges should be evacuated and 
settled in Dandeli village where there is 


plenty of fertile land suitab!e for agriculture. 


The advantages of this proposal are that 
eur future plantations in Kulgi and Virnol 
ranges will be immune from fires started by 
these villagers) On the other hand the 
advantages to the villagers themselves are 
many aud varied. 


(a) At Dandeli their agricultural and 
garden produce being near the rail- 
head will fetch better prices than in 
the remote villages. 


(b) Amenities of medical aid and sanitation 
would be extended to them which are 
non-existant in their remote hamlets. 


(c) Their children will be educated in 
Dandeli shool while they have no 
schooling facilities in thier present 
homes. 


(d) With the development of water supply 
and electricity at Dandeli these ser- 
vices would also be extended to them. 


(e) Their crops will be less liable to 
damage by pigs and other wild animals 
than in their present sites. 


In fact the villagers will benefit both in © 


health and wealth if they are transferred and 
settled in Dandeli. 


Due to the conditions created by war, 
the cost of the transfer would not be much 
because the timber standing on this virgin 
land will more than pay the cost of clear 


felling and terracing the land to make it fit 
for cultivation, . 


{August 


y 


it is found that this will be | 


1948] - be 
303 
SALINE AND ALKALINE SOILS AND THEIR AFFOREST 
es PROBLEMS SEHON 
By 


Om PRAKASH BuaRrGcava B.Sc., Dre. For. (Oxon), A.LF.C., WorRKING PLAN OFFICER 
: MADHYA BHARAT., 


G/1213/ 1.S.—The genests of saline soils is traced and the status of halophytes is examined foll 
account of the afforestation work taken aa F amined followed by an 


In the drier tracts of India there occur 
vast stretches of land where on_ account of 
high salinity or alkalinity the cultivator finds 
it uneconomic to grow agricultural crops. 
These generally occur in the East Punjab, the 
United Provinces, Sindh, Deccan (Bombay) 
and Bihar and alsoin most parts of Ral- 
putana, Madhya S&harat, Savrashtre and 
Deccan States. In the United Provinces 
alone this area has been estimated to be 
about 2,000,000 acres out of which about 
1,800,000 acres are under alkali soils and 
about 2,00,000 acres under saline soils. It 
has also been found that the saline areas are 
“increasing at the rate of 25,000 acres per 

' annum in the canal irrigated lands. Figures 

“ for all Provinces and states in India are not 
available but very likely the total area of 
such soils in India would be about 10,000,006 
‘acres out of which about 3,000,000 acres lie 
in the dominion of Pakistan. 


In the field one comes across soils which 
vary from normal to all the intermediate 
stages of salinity and alkalinity. In fact it is 
very difficult to draw a hard and fast line of 
distinction between the different types. The 
exact processes involved in the transforma- 
tion of normal soils to saline and alkaline did 
not come to light in the beginning. In 1876 
the Government of India set up a “REH" 
committee to investigate the causes of torma- 
tion of saline soils, The Russian Scientist 
Danilousky’s work published in 1884 is of an 
outstanding nature in this connection. It is 
however necessary to emphasise that the 
field work on these soils has been done from 
the agriculture point of view and very little 
from the point of view of forestry. 


Saline soils are formed in arid or semi arid 
climates where the precipitation is less than 
the quantity of moisture lost by evaporation. 
‘There is an accumulation of salts in the sure 

face layer and most commonly this happens 
when there is a high water table anda low 
humidity resulting in upward movement of 
water by capillary action and the salts are 
left accumulated in the surface layers as the 
water evaporates. In many cases the high 
water table is caused by the existence of an 
impermeable layer or hard panin the sub soil. 
It has been shown in the Punjab that when 
shallow irrigation is given, salts already 


present in the soil are washed down and 
form a zone of accumulation at a depth of 3 
to 4 ft. from the surface: If more water is 
supplied this may move downwards but if the 
land is left fallow and no irrigation is given, 
then the zone of accumulation moves to the 
surface of the soil resulting in the formation 
of a saline soil. Similarly the process of 
formation of alkaline soils according to de 
Sigmond isalso a bit complex. The colloidal 
clay particles in the soil behave as large 
complex anions and possess the property of 
absorbing cations of the various base ele- 
ments like calcium, magnesium, sodium and 
potassium. Normally in the alkaline tracts 
soil colloids are charged with calcium and 
Magnesium ion. Calcium when present on 
the colloidal complex of the soil helps to 
maintain its crumb structure whereas the 
colloidal particles charged with sodium or 
potassium have the property of getting dis- 
persed in water and they impart to the soil 
the undesirable properties of stickiness and 
impermeability. Ifthe salts in saline soils 
are rich in sodium salts (which is very 
common) and poor in soluble calcium salts 
the sodium cations will displace the calcium 
cations from the colloidal clay particles of 
the soil. It is this process of replacement of 
calcium and magnesium ions on the colloidal 
complex of the soil by sodium or potassium- 
ions through base exchange which is termed 
as “Aikaisation.” 

After the 
alkalisation 4 


pleted the 


processes of salinisation and 
esctibed above have been com- 
next step in the evolution of 


alkali sot!S consists in desalinisation or the 


washing out of the excess of soluble salts 
from the alkalised soils. This may take 
place on account of flooding, natura! or arti- 
ficial. By this process the soil becomes 
POOrer in soluble salts and the soil colloids 
which are charged with alkali cations disperse 
on account of the removal of the coagulating 
effect of the electrolyte or the salts, 


As a result of the above stages de Sigmond 
has divided the saline and clesing eens 


into the following four classes :— 


1, Saline soils, (2) . Saline Alkali soils. 
(3) Desalinised or leached alkali soils (4) 
Degraded alkali soils. 
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Saline soils have a pH value of about 8.5 
to 10. In the case of leached alkali soils on 
account of the dispersion of the alkalised coll- 
oidal clay particles due tothe removal of the 
coagulating effect of salts the permeability of 
these soils both to water and air is greatly de- 

‘creased. Even after many showers these 
soils may get wet only apart of an inch deep. 
This is due to the swelling of colloids and 
he resulting increase of volume which closes 
all the pores and makes the soil impervious. 
The characteristic features of typical alkali 
soils are that they have a compact structure, 
are almost impermeable to water and are 
strongly alkaline in reaction and if the soil 
is mixed with a large volume of water one 
finds a turbid solution which does not get 
clear even after months. The fine soil 
particles in these soils are often washed 
down-wards and form an impermeable hard 
pan in the deeper layers of the soil. 


Properties of saline and alkaline soils that 
adversely effect plant growth can well be 
recogzised if the above processes are fully 
appreciated. Plants growing in alkali soils 
usually-suffer from lack of moisture due to 
impermeability of the soil, lack of oxygen for 
_roots which again is due to compactness of 
the soil, and corrosive and toxic action of 
certain substances such as sodium carbonate 
and soluble aluminates. The latter are 
_ usually formed when the pH value of the soil 
is over 10. The alkaline soils are poor in 
nitrates because nitrification by the soil 
bacteria is greatly restricted above pH 7.5. 
Plants growing in alkali soils often suffer 
_from many nutritional disorders such as lack 
_ of iron, calcium and phosphorus. This may 
_be due to the unavailability of certain ele- 
ments to the roots in alkaline surroundings. 


_ .. Plants grown in saline soils are known as 
“halophytes. Some halophytes are able to 
secrete salt from the surface of their leaves 
_and sometimes their stems through hyda- 
_thodes. Morphological studies have shown 
_that halophytes have generally a tendency 
-towards succulency and develop thicker 
leaves and stem and that they havea more 
“pronounced palisade parenchyma, smaller 
intercellular spaces and often diminution in 
the number of choloroplasts; 


As far as the utilization of saline and 
alkaline soils for growing useful plants is 
concerned there are two ways of utilising 
them, One is to use such soils in their existing 
state and grow on them plants that are resis~ 
tant ‘to the adverse factors found iu such 
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“soils and the other is to improve and reclaim 


them so that ordinary plants can be grown. 
The latter operation for afforestation purposes 
is father expensive and as such attemrts are 
only made to put in such plants which can 


fight and be tolerant to these adverse condi- 


tions, There are many grasses and herbace- 
ous plants which naturally grow on alkaline 
soils and are grazed upon by cattle. By 
effective rotational grazing yield of such 
grasses cau be considerably improved. Seed- 
ing the area with these tolerant fodder grass- 
es further improvement can be achieved. 
Bermuda and Rhode grass are reported to 
be tolerant to strong salinity while in the 
Indian conditions Rosa, Vetiveria Zizanoides 
and Dab are the most common to occur. 
Palms can withstand strongly saline soils 
and specially Khajoor seems to be well 
suited to such localities. Amongst the timber 
and firewood trees of India the following 
species show resistance to the alkaline condi- 
tions in varying degrees: — 


Acacia arabica, Butea frondosa, Acacia 
catechu, Tamarindus indica, Melia azedra- 
chta, Casuarina equisetifolia Albizialebbek 
and some species of Eucalyptus (E. rostrata). 


The writer had been making experiments 
of afforestation during the last five years on 


{A ugtist 


an alkaline area which is about 10 miles ° 


from Gwalior City and is known by the name 
of “SUSERA RAMNA". 
which existed in the area in 1942 may be 
summarised as 


1. The tract was constituted 
Ramna or a Shikar Reserve for deer shooting 
by the Maharaja out of the waste land of 
about 10 villages. The total area of the 
tract being about 300 acres. 


2. Herds of deers were tamed atd regu: 


larly fed in this area. In addition the cattle 
of ten villages numbering about 7,000 were 

allowed to graze and stray, feeble cattle of 

the city public were also maintained in the 

form of a “Goshala”. 
being excessively high the growth of vegeta- 
tion got retarded. 


3. Thereare barren patches of whitish 
colour visible to a visitor. The structure of 
the soil is compact almost impermeable to 
water. Even after a heavy rain the soil 
gets wet only a part of an inch deep and the 
outer layers almost serve as rain coat. 


4. Sub-soil . eoniinons denote water 
table as high as 4to 5 feet In winter receding 


Grazing incidence : 


The conditions | 


into a - 


e 
: 
i 
j 


Sowings of Prosopis Juliflora seed on mounds on the alkaline area at Susera. 
Photo by O.P. Bhargava, 


Treated root and shoot cutting of prosopts Juliflora (one year old) planted on the 
alkaline patch, 


Photo By O P. Bhargava. 


Four years old plantation. 
Plants raised by Taungya method on alkaline soil at Susera. 
Photo By O P, Bhargava. 


Pit Plantaticn of Terminalia spp. on highly alkaline area at Susera. 


Photo By O.P. Bhargava, 


Plaiform 20’x4'x2’ prepared cn the alkaline area out of non-alkaline sci! and seeds of 
£ . . . . ‘ fe . , af “I 
frosopis Juliflora sown in 1948 rains, Seedlinga are abont 24° high (Jany. 740), 


Photo By O.R. Bhargava 


Platform (107x4’x2’) prepared on highly alkuine area out of noa-alkaline soil and 
seeds of Acacia arabacia and Bruteaf frondosa sown in 1948 rains seedlings are 29°—2:" 
high, 
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up to 10 feet in summer. It appeares that 
the cause of high water table is the existence 
of an impermeable layer or hard pan in the 
subsoil which has got formed due to the fine 
soil particles being washed downwards and 
accumulating in the shape of a hard pan. 


ee 


5. There occured wide blanks with stray 
trees of Babbool (Acacia arabica) near the 
banks of small rivers ani nalas. Date Palm 
(Khajoor) trees are in abundance. Growth 
of grass is very sparse, Natural flora is 
very poor and mostly consists of few coarse 
grasses including Vetiveria Zizanoides and 
Saccharum species. 


Work Done:— 


i 1. Immediately after taking over the 

area, {1941-42} it was constituted intoa 

‘reserved forest and grazing was prohibited. 

i The tract consisted of slightly undulating 
areas and on the raised patches afforestation 
through Taungya was undertaken. Jowar was 
the agricultural crop sown, in between the 
lines 25 feet apart while on the lines seeds 
of Acacia arabica was sown. On the low 
lying patches similar sowings were done in 
the lines but no agriculture crop was raised. 
Germination on the Taungya was good but 
very poor in the low lying areas. Inthe 
subsequent winter as a result of severe frost 
all the seedlings got killed. It was observed 
(that the seed and seedlings were very sensi- 
tive to salt injury and as soonas there was 
accumulation of salt in the surface layers, 
seedlings started withering. 


2. Next year in 1943 a nursery was 
estiablised and stock from seed of the follo- 
wing species was raised: —Casuarina equiseti- 
folia, Dalbergia Sissoo, Albizzia procera and 

A. Lebbek, Bombax malabarium, Terminalia 
aaa These were transplanted in the 
following rains in the pits dug (3’ x2’). Tille 
September they all exhibited good progress 
but by December almost all had withered 
and there was evidence of accumulation of 
salts in the pits. 


3. Attempts in 1944-46 were made to 
change the technique of planting and care 
was also exercised with regard to the selec- 
tion of species and soil preparation. The 
following procedure was adopted a 


A Soil preparation: — (i) Trenches 2 feet 
deep were dug and filled with artificial non- 
alkaline soil and the mounds on them were 
‘raised as high as 9" to 12", 


SALINE AND ALKALINE SOILS AND THEIR AFFORESTATION 


305 


(ii) The pits 2’x2’ were dug and also 
filled with non alkaline earth and level was 
kept about 3°-4" higher than the surface- 
sloping from centre to the sides. 


(iii) Where the soil was not changed 
attempts were made to wash the salts down ; 
into the soil by irrigation before the — 
seed was sown. Rising up of the salts 
to the surface was prevented by further. 
watering and also by working the soil inten- | 
sively to break up the capillaries. Mulching 3 
was also tried in some Cases. . . 


B. Selection of species:— (i) Selected 
species which were raised in the nursery 
were:— 


Caraasina equisetifolia, Prosopis julifilora, 
Pongamia glabra, Terminalia spp. 


(ii) Direct sowings Ya the following was 
adopted in the lines: — 


Acacia arabica, Acacia catechu, Butea 
frondosa. Prosopis juliflora, Tamarix Sp. 
Melia azadirachta. 


C. Method of Planting :— This consisted 
in the preparation of twelve months old 
root and shoot cuttings in the last week 
of March. Around each stump was put a 
ball of wet sandy loam earth moulded into a | 
cylindrical shape about 10" long and of 3" ' 
girth. In the centre of this was placed the 
stump. Wet grass (Gander or Dab) was 
tied round it anda sort of earthen pot or 
Dona‘ was prepared which could be kept 
straight with lower portion of the stump 
downwards and shoot upwards. These were 
kept under partial shade on stone or brick 
platforms and were moved every week. so 
that the roots may not penetrate the brick 
platform and not get into the soil. Watering 
in the morning was done for three months, 
These were termed as “Treated Cuttings” | 
and were put in the previously prepared pits | 
in Ist week of July when monsoon had well 
set in and there had been at least one good 
shower. 


Results:—(i) Sowings on the mounds did 
show good results but withering started 
next summer and it appeared that constant , 
watering inth5 dry months was necessary | 
to retard the upward movement of the slts.' 
Watering therefore continued in 1946 & 47 
in part of the sowings and these are still 
thriving. Where watering was not done 


seedling have failed. 
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. (ii) In the pits also where watering con: 
‘tinued treated stumps did very well and 
have now well estabilised themselves. 


(iii) Change of the soil helped the seed- 
lings in the first year but later on non- 
alkaline soil got strongly alkaline after dry 
season had passed. 


(v) Amongst the species Prosopis juliflora 
has only survived. Casuarina started very 
well but failed in 3rd and 4th year. Tamarix 
seeds did not germinate and cuttings surpri- 
singly failed. 


4. During 1948 platforms of non- 
alkaline soil from the adjoining areas were 
prepared on the alkaline patches and seed of 
Prospopis juliflora and Acacia arabica in 
intimate mixture has been sown. Germina- 
tion is very encouraging and progress of 
seedlings is being keenly watched. So far it 
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appears that washing down of the salts for 
the platforms will considerably assist the 
establishment of the seedlings It has also 
been noticed that addition of organic manure 
seems to be beneficial. [ft is anticipated that 
after the seedlings are well established the 


salts will not usually rise to the surface - 


because on account of the absorption of 
water by the crop roots there will not be 
much upward movement of the moisture. 
No conclusions can however be drawn today. 


Literature cited:-- 


(Chapman) The new perspective in the 
holophlytes. 

(Chaturvedi) Land management in U.P, 

(Glinka) “The great soil groups of the 
world and their development”. 


(Sigmond) “Ihe reclamation of alkali 
soil in Hungary.” 
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Y/Y TIMBER, ITS STRUCTURE AND*PROPERTIES 
By H. E. DEscu. 
Second Edition, Macmillian & Co, Ltd., 1947 ; Price 18 Shillings. 


Since the first publication of this book in 
1938, it has been much in demand by those who 
are generally interested in timber. The author, 
after his release from taptivity as a prisoner of 
war has taken the earliest opportunity to bring 
the book up-to-date. The progress in wood 
technology during the last war has been very 
considerable, and by bringing the book up-tos 
date, Dr. Desch has done a good service to all 
who are interested in timber as a raw material. 
In Part I, he deals with the structure of wood 
in some detail. Coniferous timbers and timbers 
of broad-leaved species are given under separate 
chapters. Here it is difficult to appreciate the 
use of the terms “softwood tissues” and “‘hard- 
wood tissues’’ in a standard book like this. 


In Part H, the author deals with gross- 
features of wood such as sapwood, heartwood, 
growth rings, compression wood, tension wood, 
grain, texture etc. He treats each item from 
the point of view of timber utilization. This 
avill undoubtedly help timber users and put 
them ontheir guard. A word of criticism may 
not, however, be out of place here. Some items 
are disposed of in a rather cursory manner, 
taking little notice of recent researches. 
For example. definition of growth ring is not 


quite correct, while under compression wood 
there is not much information, 


In Part II, the properties of wood are given. 
The density of wood is followed by strength of 
wood, which includes important subjects like 
micro structure of cell wall, influence of defect 
in strength, and stress grading. Then comes 
moisture in wood, and heat conductivity of 
wood, 


After having given a general idea of the 
properties of wood, the author gives in Part IV, 
details of seasoning of wood, defects of timber, 
preservation of wood and grading of timber. 
In the last chapter of this part, he deals with 
wood as an engineering material. It is here 
that he brings out admirably well many points 
about timber by which it may be considered 
superior to its competitors, e.g. steel and re- 
inforced concrete. 


The book has been excellently produced. It 
contains a large number of illustrations, which 
will no doubt easily bring home the subject 
matter to readers. The author is to be con- 
gtatulated for producing such a book at the 


present time. 
K, A, GC. 


RELEASE No. P/875. 


AUSTRALIAN SCHOOL CHILDREN RUN PINE PLANTATIONS 
PLAN TEACHES PRIDE IN NATIONAL HERITAGE 
By BETTY GILL 
Photographs by Ken Dicker 


Training in the care and preservation of 
forests forms part of the education of many 


Australian school-children. 


From the age of five they take an active 
part in all phases of afforestation—from the 


clearing of the Jand for planting to the felling 
of the timber. 


Practical experience and lectures give pupils 
an intelligent appreciation of the beauty of trees 
and the importance of forests in the nation’s 
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lite. They learn of the role of forests in water 
conservation and control of soil erosion. They 
develop a ‘‘forest conscience’? against destruc- 
tion of forests by fire or ruthless exploitation, 


Not only do the youngsters spend many 
happy hours in this healthy outdoor activity, 
but under the School Endowment Plantation 
Scheme. inaugurated by the Victorian Depart- 
ment of Education, revenue from the sale of 
timber swells the funds of their schools. This 
helps in the provision of amenities and educa- 
tional aids for the schools, such as libraries, 
film prejectors, construction of basket ball 
courts, tennis courts and lawns and gardens. 
It also helps to finance developmental work on 
the plantations. The Education Department 
assists the schools by supplementing the revenue 
received from the plantation. 


Typical Examples. 


A small bush school at Yarrambat, 15 miles 
from Melbourne, offers a typical example of 
school forestry work. Here, 27 children of 
from 5 to 12 years tend a six-acre pine planta- 
tion under the enthusiastic leadership of their 
headmaster. The plantation has been in exis- 
tance for 19 years, and the first thinning stage 
has now been reached, Generations of school- 
children have worked on it from the time of 
clearing. ‘They have been responsible for fen- 
cing, planting, burning of fire breaks, pruning, 
felling and logging. 


It is estimated that the first thinning will 
produce 3000 feet of case logs and three cunits 
of pulpwood, valued at Rs. 300. The Educa- 
tion Department's subsidy will bring up to 
Rs. 900. 


A State school at Creswick, also near Mel- 
bourne, is another schoo] that runs a successful 
endowment plantation. In 1924, five acres of 
an old mining lease overgrown with gorse and 
broom was taken cver, and put under Pinus 
radiata, The trees flourished on this unpre- 
possessing site, and the final clear cut was 
made in 1946, The total production of timber 
in all classes was 204,788 super feet, including 
26,454 super feet of peeler logs, which gavea 
net return of Rs. 8,000. 


Plantations are administered by schoo! com- 
mittees, consisting of the district inspector of 
schools, the head teacher, chairman of the school 
committee and locally elected trustees. 
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Land for plantations may be purchased by 
the school committees, may be a gift from 
interested citizens, or may be made available 
by municipal council. Usually, however, it is 
Crown land held under permissive occupancy 
from the Lands Department. 


Govertment Co-operation 


The State forests Commission co-operates 
clesely with the Education Department in this 
branch of its activities. It bears 80 per cent of 
the cost of materials for fencing and nursery 
establishment. Trees and seeds are supplied 
to the schools free. 


Co-operation is carried further by the per- 
sonal interest of District Foresters, who lend a 
helping hand in the care of the plantations and 
give interesting addresses to the children on the 
forests in their district. This provides a valu 
able link between the children and community 
activities. 

To oversee the activities of the various 
schools tending pine plantations, the Victorian 
education Department has appointed a Super- 
visor of School Forestry, whose duties include 
inspection of proposed plantation sites, advice 
trustees in the choice of species to be planted, 
guidance to trustees in the felling and market- 
ing of timber, organisation of vacation schools 
cf forestry for teachers, and lectures to students 
in the college. 


At present there are 350 established plan- 
tations in which 420 schools are interested. 
Partnerships and group school plantations 
cover 94 schools. Several of these partnerships 
link city and country schools, providing a valu- 
able social contact between city and country 
children. Usually, the city school provides the 
funds while the ccuntry partner carries out the 
greater part of the actual work and exercises the 
necessary supervision,’ 


Most plantations cover seven acres, but some 
tun to 46 acres, Aggregate area now exceeds 
3000 acres. 


The most widely planted tree is the Mon- 
terey pine (Pious radiata), a softwood which 
has. flourished in Southern Australia since its 
introduction from America, Australian native 
hardwoods such as sugar gum, gray box, yellow 
box and various wattles suitable for tanning are 
also planted, 


Australian School-children Run Pine Plantations 


‘Training in afforestation forms an interesting part of the elucation of 
many Australian school-children, ‘hey take an active part in all phases of 
the work—from the clearing and fencing of the land to the felling of the 
timber. Revenue from the sale of timber purchases amenities and educa. 
tional aids for the schools, 


Oe oe (43) 


After the tree has been marked for felling, it is measured and details 
are entered in the tallysbook, Here, the Supervisor of School For estry, 
Mr A.L. Godfrey, checks ona reading by the children, 
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Australian School-children Run Pine Plantations 


Training in afforestation forms an interesting part of the education of many Australian school- 
children. Vhey take an active part in all phases of the work——from the clearing and fencing of the 
land, to the felling of the timber. Revenue from the sale of timber purchases amenities and educa- 
tional aids for the schools, 
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The Upwey Primary School, a bush school which is to share with four other country schools, 
management of a pine plantation to be established at Kallista in the Dandenong Ranges, Victoria. 
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Australian School-children Run Pine Plantations, 


‘Training in afforestation forms an interesting part of the education of many Australian schoo! 
children. They take an active part in all phases of the work—from the clearing and fencing of th 
land, to the felling of the timber. Revenue fron the sale of timber purchases amenities and educationa 
aids for the schools, 
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After the timber has been felled and trimmed, the children clear the forest floor, thus opviati: 
fire risk. 
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/ DARWINISM IN THE MELTING POT 


By SHER SINGH 
Which Way Darwinism ? 
Its Present Position and Some Difficulties, 


INTRODUCTORY 


It was in 1859—two years after the 
Indian Mutiny—that Charles Darwin threw a 
bombshell, as it were, into the world of scienti- 
fic thought 
“Origin of Species’ which epoch-making book 
has become a big milestone on the march of 
human thought. Briefly, the two pillars on 
which Darwin raised his masterly super-struc- 
ture are the following, namely: 


1, There is constant variaiton in the 
world from father to the children: no two 
children are alike. Building on this funda- 
mental basis, he argued that some differences 
are useful to the organism, others may or may 
not beso. Thus, variety radiated from each 
parent, and it progressed increasingly down- 
ward in all succeeding generations. 


2. Side by side with variations, there 
was another process at work which not only 
did sorting, but did weeding: this was done by 
the process of “Struggle for Existence” in 
which the weakest went to the wall and those 
that survived were ‘presumably’ advisedly be- 
cause Darwin left much todeduction: he enunc- 
ciated only the broad principles and alluded to 
some experimentel work but so startling and so 
catching were these conceptions of gradual 
progress based on Variation and Natural Se. 
lection (as the two principles were technically 
called) that but a little ‘nucleus’ was sufficient, 
and Lo! a great mass of relevant material came 
by ‘crystallization’ of prevailing thought ie., 
_almost abruptly. 


The nineteeth century and a considerable 
part of the early twentieth century may be 
strictly called as ‘Darwinian’, in that people 
lived on this ‘pabulum’, and breathed on this 
air’. Even now, Darwin’s theory is the back- 
bone of all scientific teaching in schools and 
colleges, The object of this article is not to 
detract from the importance of this theory, but 
to show in what direction the pendulum of pub- 
lic opinion—scientific and otherwise — has 
swung i.e,, moved away from the Classical 
Theory, in recent times. 


So for as I can see, Darwin was not him- 
self an ‘atheist’ and those that have read the 
last pages of his book, where he has given 


it was in connection with the — 


some auto-biographical confessicns will note 
his candour when he remarks that his pre-occu- 
pation with too much science has ‘rcbbed’ from 
him the pleasure of appreciating Shakespeare 
and Milton which great works of pcetry he 
used to love in his early life. Like Emerson, 
he says with much regret, that there are ‘com- 
pensations’ in life: so that what he had seem- 
ingly got in one direction, namely in scientific 
accuracy, as he conceived, he had lost in the 
other direction i.e., in the sphere of his emotions 
which were obviously benumbed by these cold 
generalizations. Not that out-and-out scien- 
tists will much regret this change—from which 
they suffer consciously or unconciously—so long 
as they hug to their fond belief that they are 
discovering more and more ‘truth’ even if they 
have to surrender all the emotions, Neverthe- 
less, Darwin did harp on this ‘change’ in his 
life and I, for one, have been very much im- 
pressed by his outspoken utterance of this kind. 
That alone would be sufficient to give hima 
great place in the history of Science, for he was 
a ‘psychologist’ as much as a scientist par eve- 
cellence—for he observed also the reactions on 
his ows: mind. 


Returning to the Evolution Theory, Dar- 
win did not rule out God, in fact, he said that 
it was a more ‘edifying’ picture of the processes 
of Nature, as hesaid, if evolution were to take 
place acccrding to the plan he visualised: slow 
and unending gradual change, then if there 
was special ‘creation’ at each and every step. 
be it man or elephant, the humble bee or an 
ant. And who can deny that Darwin’s well- 
documented and well graded plan has really 
given us a cosmoramic picture which few 
others, in any scientific line, have given? 
Whether we agree with him or not, to ay. the 
fact remains that Darwin has opened out to 
the scientific world another ‘Jacob’s Ladder’ 
treading on which a scientist may reach ‘heaven’ 
to return therefrom, to reach the nadirs down 
below, and thus go in any direction upwards or 
below. Indeed, it has become a ‘habit’ with us 
all, nowadays, to begin with the history of the 
subject (whatever it may be) and, thus, provide 
to readers the necessary Tablean vivant— — 
Living Picture—for proper appreciation of 
that subject. So, Darwin will live for this 
‘Darwinian modern-mood’ of approaching a 
problem, if not for his great classical theory. 


1948] 
The first awakening, 


Although great credit is due to Darwin for 
his Theory of Evolution, yet it must not be 
taken for granted that Darwin was the first 
and last (if wemay say so) propounder of that 
doctrine. There were so many before him who 
worked at this idea and gave expression to the 
same, that one of the writers of an article on 
this subject in the Encyclopaedia Brittanica 
(who has given a full list of the concerned 
names) is compelled to remark that even if 
there were no Darwin, nor his great Classic, 
yet the world would have had this theory: the 
great Idea or Conception of Evolution, quite 
independently of him. ‘The fact of the matter is 
that Darwin only ‘canalised’ or ‘crystailized” the 
floating, foggy conceptions: which stretch far 
back to the dim past i.e,, to all hoary books of 
wisdom. 


The Srst ‘awakening’ (if it may be so call- 
ed) came when it was found that apart from the 
continuous vatiations there were ‘discontinu- 
ous’ ones too, and it is the latter which are 
really responsible for new departures. In this 
connection the work of de Vries on Oe6enothera 
lamarcktana done in 1886 has become equally 
classical—these novel changes, out of the ordi- 
nary, were called ‘Mutations’. Althougn Dar- 
win’s theory of Natural Selection still remains 
in the field, more attention has of late been 
diverted to the mutations for the simple reason 
that progress of change can be speeded up only 
by such ‘jumps’ rather than by slow and smooth 
variations. To concede this principle was tan- 
tamount to accepting ‘Discontinuity’ in place 
of ‘Darwin's graded Variations’ or Continuity, 
pure and simple, We will return to these 
again hereafter, 


The second Awakening. 

The second change came when Mendel, a 
Silesian monk, published the experiments that 
he carried on in bis own private garden and 
which related to the hybridization of plants. 
This work was published in 1&65 but “‘by an 
irony of fate, Charles Darwin, although a con- 
temporary of Mendel, probably never heard of 
the problems in which he himself was so in- 
terested.” It ist as well that Darwin did. not 
know of these statistical researches—which 
have since been recegnised as ‘Mendelism’ and 
which is the chief technique of breeding today— 
otherwise Darwin could never have laid the 
emphasis, he did, so much on the two Princi- 
ples he had in mind. For, in the first place, 
it was found that the change was not ‘continu- 
ous but ‘atomic’ depending on the ‘genes’, as 
they are now called and, secondly, apart from 
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the dominant ones, there were quite a number 
that were hidden —recessive—which came up to 
the surface in cross-fertilization much as some 
of the ideas submerged in the unconscious self, 
in the great libido, come up to the Conscious 
Stratum. Asto how many characters are thus 
hidden in the background, no one can say off- 
hand; this can be revealed by constant stream 
of cross-fertilisation duly and carefully chosen 
beforehand, as Mendel did. The work of this 
hidden monk is of as great importance in the 
field of biology as that of Dalton in chemistry, 
who is the well known author of the Atomic 
Theory. Both of these great workers turned 
our eyes from without to the micro-world with- 
in, and it can be said with no exaggeration 
that it is Mendelism more than Darwinism, 
which is the cardinal doctrine of the twenthieth 
century. For one thing, it has given more 
emphasis to experimental work and it has 
left the key of research in the hands of 
actual statistics rather than to vague general- 
izations. Whether Mendel supplements Darwin 
or not, thisis beside the point—it is enough 
to state that Darwin's outlook was more phi- 
losophical than scientific, but this is not to deny 
his scientific outlook. 


Natural Selection : ts it comparable to Artt- 
ficial Selection ? 


‘Natural Selection’ is based on what the 
gardeners do artificially in the field. Whether 
Nature does the same, much as the gardaner 
does with his pruning knife, is at best a guess 
or a probability, but net demonstrable truth, it 
is one thing to be sure of any proposition, it is 
another to know it to be probable enough. Of 
late, critical students of science have tested the 
doctrine of Natural Selection and have come to 
conclusions which are not much in favour of 
Darwin's theory. I will refer here in particular 
toa modern book on ‘The Variation of Animals 
in Nature” by Robson and Richards D. Sc 
(first published in 1936) wherein the authors 
have quoted the concerned paragraphs from the 


‘Origin of Species’ and then conclude: 
aw 


“In Darwin’s treatment of the subject no 
proof is adduced that a selective process 
has ever been detected in nature, 
Throughout the work such a process is 
suggested and assumed: its actual occur. 
rence is nowhere demonstrated... .Bateson 
points out that Darwin originally held 
that ‘individual variation’ (i.e., Mutation) 
was of high importance, but subsequently 
abandoned the belief. With these minor 
inconsistencies we need not cecupy 
ourselves. It is far more relevant that, 


the characters that are apparent on the surface: though the importance of Natta Selec 
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tion is always stressed, Darwin nowhere 
suggests thatit is the only modifying agency 
.....He even goes so far as to suggest that 
the modification of a species may proceed 
without selection...... , for no apparent 
reason...’..... It is quite clear that he 
thought that varieties might arise and 
species might exist without having any 
special adaptive qualifications. Recent 
studies have much diminished the value 
of Darwin’s subsidiary hypothesis. Con- 
sequently the lack of any clear demons- 
tration that naturally occurring varieties 
do indeed experience a_ differential 
mortality is all the more serious. Tshulock 
(1922) calls the ‘Origin of Species’ as 
‘EIN LOGISCHES MONSTRUM'— 
(a monstrous philosophy) because it deals 
with the secondary issue before the 
primary. It seems to us to deserve this 
censure far more because it fails to 
demonstrate the actural occurrence of the 
process which it seeks to establish as the 
cause of evolution”, (pages 183-184, 
Longmans). 


That may appear to be hard judgment, but 
it serves to bring out my argument that 
Darwin's conclusions were more philosophical 
than based on observations: in this case on 
true statistics of mortality of the so-called 
unfit. This is the very crux of the whole 
problem, In fact, there is no ‘demonstrable’ 
Natural Selection, to say the least. 


One of the best examples often quoted in 
favour of this theory is that of Mimicry other- 
wise called Protective colouring, according ta 
which it is argued that colour fitting in with 
the background gives best chances of avoiding 
early mortality i.e. by preying birds and insects. 
While this theory is quite attractive and is 
apparently quite feasible, yet some experiments 
made do not prove that this is really so. Quo- 
ting from the same modern book (p. 249) we 
read:— 


McAtee (1932) has made another volumi- 
nous contribution to the subject. He sunima- 
rises the analysis of the contents of 80,000 
bird stomachs. ...his conclusions are that all 
types of animals are preyed on in proportion to 
their numbers.....and therefore conspicuously 
coloured and presumably protected species 
actually gain no advantage.'! Continuing, the 
authors give another case, it is the cognate 
case of protective odour rather than that of 
colour. They state, with amused —bewilder- 
ment: The great extent to which certain 
groups usually supposed to be distasteful are 
preyed upon is rather surprising, and cannot 
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but mike one hesitate to treat then as specially 
protected, {his is particularly the case in the 
Hemiptera, w ere the malodorous Pentatomidae 
seem to be much eaten.” Hence, it is not right 
to adjudge the question without experimental 
data, and Darwin's conclusioas were in many 
cases quite a priori, 


A few dif ficulties : 

I will here take but a few of the many 
difficulties that stand up, like jutting rocks, in 
the so-called smooth ocean of Darwinian Selec- 
tion. Totake the simplest case first: let us 
deal with mimicry again :— 


(a) 


Selection or what ? 


Mimicry and Polymorphism. 


The war has, of late, brought out the great 
importance of camouflaging: imitation of the 
background colouring, in order to avoid detec- 
tion. Thus many grass insects are green, and 
many flower insects are coloured like flowers 
concerned. The lion is considered to be match- 
ed to its somewhat drab surroundings, while 
the leopard has its coloured jight-and shade 
patterns, All this is claimed to bea result of 
sustained adaptations and cumulative selection. 
But on what theory would we explain the long 
flowing mane of the lion or the horse, or the 
tong white tusks of the elephant, or the antlers 
of the stag, and pirticularly that of the reindeer? 
If protective colouring were all-in-all, such 
spectacular ornamental colours and coatings 
will be altogether out of order and will deserve 
no place in the scheme of protective outfits. 
Take the blackbird which is black from one 
corner to the other ant yet the bill is golden 
which dogs not fitin with the scheme of its 
colouring but is rather anti-thetical to the whole 
colour design, I[Initezd, colours that do not fit 
in with the surroundings, but are in sharp 
contrast to the same, are quite un-understand. 
able on this theory of selection. But, they are 
explained by acompletely antithetical theory 
which in this case is called ‘Warning Colou- 
ring’ i.e., bright colour intended to overawe or 
to scare away the attentions of others. Is this 
complementary theory any the more tenable? 


‘Ybjections have been levelled as much 
against the ‘warning colour’ theory as against 
the homochromatic one. 1 quote the follow- 
ing tyvo extracts: — : 


‘‘Heikertinger (L929) has recently consider. 
ed the case of Hymenoptera, many of 
which are protected by stings, a device 
whose protective value can be assumed 
with greater safety: yetin this group he 
has endeavoured to show that stinging 


forms are MORE, rather than _ less, 
attacked than other groups’’ (Page 244, 
ibid). 
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“Cureot (1921) has objected that diverse 
noxious forms—toads, vipers, torpedofish— have 
‘a homochromatic colouring. 


Conversely, we find it very difficult to 
obtain evidence that the striking or brilliant 
colours of many English slugs have any ‘warn- 
ing’ value . it is difficult to obtain satisfactory 
evidence as to how far the protective devices 
of warningly coloured animals are efficacious...” 
(P. 244, ibid). 


This is particularly true when the same 
form has two different colours in the same 
area—poly-morphism—in which case if one 
colour is protective, not so the other. 


(0) Two peculiar phenomena : so easy, yet so 
difficult ? 


Darwin relied on somewhat random varia- 
tions for the origination of highly complex 
structures: all that was necessary was suffici- 
ently long span of time, and the selective sieve 
of Nature which favoured this, that and all, 
until the required climax was reached. Now 
this may appeal to some minds, it cannot appeal 
to all. Who can believe that tha comrelex 
‘organism, namely the human brain, will come 
into its collective capacity, such as it. has, 
merely by the prolonged process of hide-and- 
seek, or give-and-take, or make-and-mend 
~whatever: you may like to -callit. To quote 
again “the essential feature of the complex 
organ such as the mammalian eye or kid. 
ney is the coordination .into one working 
whole of a number of separate structures and 
tissues. The difficulty of obtaining such co- 
ordination by the selection of random variations 
in the various parts is sufficiently obvious... 


It appears to us that there is a certain 
danger in assuni{ng that important evolutionary 
processes are due toa type of variation which 
is probably never demonstrated” (P 307, ibid). 


In particular, I may refer to the occurrence 
‘of certain beautiful eye-like round patterns 
that occur on the wings of certain birds, some- 
times called ‘the ocellated patterns.” These 
patterns give to the possessors thereof a hea- 
venly tinge—hence some birds are called ‘Birds 
of Paradise’ for they possess unearthly metallic 
colourings and weird patterns such as these, 
How could they have come? 


The Selection hypothesis of Darwin merely 
explained this ( or explained away all beauty !) 
by saying that some coloured pattern arose, it 
was then improved upon, until all these geomet- 
ric patterns, so beautiful and so fanciful, were 
made! Now, in the first place, all this is so 
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‘imaginary that it can never be said to have 


happened; nor are there intermediate changes 
and improvements of patterns such as must exist 
according to this graded theory. But there is 
another modern theory and which comes very 
near that what we see. It is like this: if you 
have a jelly—a colloidal film, for instance, and 
if in the centre of that we put in a drop of silver 


salt, and let us suppose further that the origin- 


al jelly was also impreganated with some salt, 


“say sodium bromide, then we will find that 


there will be red precipitate (of silver bromide) 
in the middle, but this is not all—there will be 
succession of such rings separated by white 
jelly in between! This pattern of rings was 
first studied by Liesegang after whom these 
rings are now called, which are like this: 


(COCOCCCO 0 999))))) 


As to why there is no continuous red 
colouring but ring-phenomenon is easily 
explained by the properties of the jelly or the 
colloid chemistry. Now, if we study the eye- 
patterns on the wings of birds, we have some- 
what similar phenomenon working, producing 
rings separated byislands of no colouring-all 
this is understandable enough from the theory 
of colloids and can be easily demonstrated by 
experiments. But on the Darwin’s fancy-per- 
vaded idea, we go nowhere: we are tied to the 
pole of ‘ignorance’ otherwise called Natural 
Selection. 


This phenomenon of the Liesegang Rings 
shows that the real actor behind working and 
producing these patterns is the jelly-like prota» 
plasm, which sits behind the veil, but is none- 
the-less real. The key to variation, therefore, 
lies in bio-chemistry, but is n-t wholly confined 
to that newly evolving Science. 


What is true of the eye-patterns can be 
said with similar significance, to the produc- 
tion of ligut by gloworms which carry their ever- 
ready batteries in their own tails? How did 
they come in possession of this automatic gear ? 
Darwin’s guess would not explain the how and 
why of the same, but I can understand the 
phenomenon better if any body—any chemist— 
could, at his will, reduce protoplasm to the 
luminous phosphorus, which it no doubt posses- 
ses! here the ‘will’ of the gloworm brings about 
this change; this reduction, to produce light ! 


Some cave insects have lest their eye—just 
where they needed it most on Darwin's hypo- 
thesis. All this shows that there are many other 
factors than that of seeming selection only. 
This may be due, as it is sometimes said, by 
the creature ‘voluntarily’ selecting such shel- 
tered places due to the atrophy of their eyes 
already in progress. “If this were trae, of 
course, we would have to look on the atrophy of 


324 


the eyes not as an adaptation to the caverni- 
colous habit, but the latter as an adaptation to 
the loss of eyes!’ (ibid P. 271). There is an 
element of actual ‘willing’ in this case more than 
blind adaptation. 1 will come to this subject 
‘again at the end. : 


For the present it is enough to state that 
the eye.like patterns on the feathers of the male 
Argus Pheasant, which Darwin attributed to ‘sex 
selection’ are more easily explained by colloid 
chemistry, and ‘the ocelli' themselves could 
scarcely be said to have undergone evolutionary 
development at all as Darwin’s hypothesis 
_would postulate a large number of intermedia- 
ries, which are absent.” 


The structure of the vertebra, particularly 
the cup-and-socket arrangement and other close: 
fitting arrangements, have been like- wise ex- 
plained by stress-and- strain theory and" it is 
unnecessary to attempt to explain the adaptations 
of such structures as due to Natural selection.” 
(ibid. P. 272). 


Such colorations which look to be so easy, 
being geometrical, have their roots deep in the 
nature of protoplasm itself, which is the seat of 
life and of all mystery. How easy, yet how 
‘complex, they must be? The Selection Theory 
robs them of all beauty and novelty by postu- 
lating erring-links which have to die repeatedly 
before the full-fleged beauty is atits best. All 
butterflies are a palpable demonstration of the 
truth that beauty is an initial part of their 
equipment, the first or basic component thereof, 
rather than an accretion labouringly acquired 
after prolonged travail. The chemistry of 
living protoplasm gives us a deeper clue than 
the facile assumption of the old biologists 
i.e., all is sawn, sculptured and embriodered 
by the same wooden or solid device, namely 
Selection. 


The Extint animals: so big and yet dead! — 


One more crowning difficulty that may be 
referred to here is the disappearance of those 
big reptiles and mammals which were really 
Herculean in size and structure, and compared 
‘to which our elephant is a tiny ant. And yet 
they have succumbed one by one, and it is ‘now 
only the rocks hidden which reveal these mar. 
vellous denizens of the past, of whom one pecu- 
liarity was their colossal proportions. It is 
difficult to imagine our reactions if any such past 
creature wereto rise up from its grave, as it 
were, and were to pass by us; would it not be 
like Lilliput matched against the Himalayan. 
beasts? When there was no equipment with 
the fofmer to keep out the whirlwind attentions 
of the latter! 
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They were really all flesh and bones, and 
if mechanical efficiency is all-in-alJ, as the Selec- 
tion theory of old posits, then certainly these 
actors should have been the last to disappear 
from the scene of their activities. And yet they 
have had their day, and they are known only 
by their footprints or half-petrified fossils. It 
is now said that they disappeared because they 
did not have much brain as compared with 
their size, but this cannot be the only reason, 
as we have many animals, now living, with tiny 
brain, as the ostrich or the kiwi, or the elephant, 
to take but a few. 


There must be some other reason for their 
disappeareance, which was somewhat abrupt. 
It might have been due to cataclysmic changes 
in the climate, bnt there is probably more truth 
in the observation that extraordinarily big size 
is a sign of senescence or of disease: we have 

imilar trouble in man when gigantic legs or 
feet are developed. This gigantism (acrome- 
galy) is now known to be due to the hypertrophy 
of the pituitary body as result of which a 
‘hormone’ which acted as ‘brake’ in keeping the 
organs in due trim is, thus, removed, so that 
like the cancer cells, there is unrestrained 
vegetative growth, leading to this abnormality. 
This is certainly not due to adaptation or ‘selec- 
tion’ but to morbid atrophy of the controlling- 
brake, whatever its exact nature. 


There are many other such ‘brake-centres’ 
and the ductless glands are supposed to be par- 
ticularly active and functional in this respect. 
Their secretion may be hidden, yet is none the 
less real. We know of the fatal disease: dia- 
betes which is caused by the atrophy of a part 
of pancreas. Thus, there is a correspondence 
between each cryptic-centre and its effect on 
tissue formation. Indian psychology of old re- 
cognised no less than seven-chakras or ‘whirling- 
brakes’, and although they cannot be seen with 
the naked eye, yet they are real enough and 
there is much truth in the nomenclature (Chak- 
ra) for they must be in motion themselves 
before they can do their work evenas a dynama 
must be itself in motion to produce light. 


The mammeth and the huge reptiles of old 
must have snffered ‘in turn’ from this disease: 
due to the atrophy of their delicate control- 
centres, and, thus, they attained the ‘gigantic’ 
propottions symptomatic of this senescence, and 
ultimately passed away. 


Now to return to the diseases of modern 
man: they are well given by the auchor cf 
“Modern Biology” 1928, Cunningham, wherein 
he says:— 


“Three of the most familiar defects of 
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civilized man are defects of sight, defects of 
teeth and deficiency of hair. Under the condi- 
tions of urban civilized life these defects appa: 
rently tend to increase.” pats 


To me the most amazing and most serious 
defect appears to be neither this, nor any other 
connected with the body, but that which Darwin 
himself wrote as a result of his self-study, and 
which | have referred to in the beginning, name- 
ly, the atrophy of the Heart of Man, due to his 
excessive Specialization and exclusive cu!tiva- 
tion of his brain, insomuch that some ‘pineal’ 
-gland (?) (if so we may say) is hypertrophied 
insomuch that all apparatus for contacting the 
Higher World of Beauty and of Life is lost. It 
is a death far more vital and far more suicidal 
than eny wave of mortality from which our 
‘past ancestors have suffered: for, under this we 
uproot the most essential apparatus which is 
that of susceptivility to Higher Vibrations, of 
which the emotions and impulses are but rerlex- 
ed-ripples, which would not arise but for this 
impinging-light frem above This may seem 
to be sonewhat mystical, but is not all Science 
drifting towards some such goal ? 


The disharmonies and the snags pointed 
out above, and which are accumulating every 
day with the march of Science, are a clear indi. 
cator of the fact that Natural Selection does 
not explain all the facts: it is but a convenient 
serait or halting-stage til! the goal is reached 
and this goal, in my opinion, is deeper and 
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higher than all the conceptions which we can 
bring together in our usual philosophy — it is co- 
terminous with Life and is, therefore, full of 
mystery from w:thin and without. Bio-chemis- 
try takes us much nearer than biology, pure and 
simple, but we require mobilization of all for- 
ces—_of mechanics, biophysics and stereo-che- 
mistry, including philosophy, for that is the 
solvent of all differences. 


CONCLUSION 


In this preliminary survey, I have dealt 
with some of the ‘ordinary’ difficulties that do 
not fit in or dovetail with Darwin’s Theory of 
Selection or Origin of Species. In the second 
or the concludirg portion, I will deal with more 
outstanding difficulties which are in a class by 
themselves, wherein the vexed question of 
‘Acquired characters and their inheritance’ will 
also be considered. I have purposely avoided 
list of names and long extracts. But, in the end 
I may quote the following well-known jibe: 
‘Darwinism tries tc explain how I am here by 
showing how my uncles, cous'ns, and aunts 
have gone away” in other words, it harps more 
on the course of Elimination, although Darwin 
took exception to this term: Natural Elimina- 
tion, but, if Selecticn is ‘Sieving’, and no mote, 
why all must depend on size of the sieve-holes, 
and the plasticity of the material sieved. Judged 
by these standards, Darwinism is either too 
crude or too fine tosieve-out, all Beauty and 
therewith all mystery ! 


if 


DARWINISM AND ITS THREE HURDLES: BEAUTY? SPEECH AND 
THE SUPREME FACT OF CONSCIOUSNESS 
SUPER-DARWINISM THE ONLY WAY OUT! 


Introductory. 


Darwinism is a good servant but it is cer- 
tainly a bad master. In other words, it is good 
enough to feed the ‘infant mind’ in schools and 
colleges, and there is no very serious objection ta 
that; on the other hand, it gives the student a 
fairly good idea of the hard struggle for exis- 
tence which is everywhere rampant, as much 
in the outer world, as in the world within. But 
this is not all. That Nature is not all todth 
and claw and pointed beak but something more 
will be obvious to even the most casual obser- 
ver. Who has not observed the birds and the 
butterflies in their best gala dress, and who in 
his days of infancy, has not had attentions 
drawn to the flower in the field as much as to 
the rainbow in the sky, for the two are, as it 
were, knit by the same Fibre, Beauty self-spun, 


here, there and everywhere, and it needs no 
fairy-eye to behold the bewitching drama which 
comes to us with the first kiss of the morning 
sun and parts not till it has left us with its 
co-partner the moon, and failing that the stars 
that twinkle all the more the greater the gloom, 
and thus bring beauty nearer to us than even 
in the daytime. Even as the stars do their 
task high up in the heavens, so also do the 
flowers, the lilies and the daisies just as much 
as the sunflower and the lotus, the king of all 
plants, which remains unperturbed in the ocean 
of water which is like a mirror to reflect the 
beauty of this holy Guest above. Nature is 
efficiency and activity, no doubt, but it is also 
velvety-beauty, and subdued grandeur which is 
revealed in lines and in cutves, but more partt- 
cularly in colours and costumes, and above all 


and self-revealing. The bloom of Beauty is in changing rhythms which come and go with 
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the wheeling seasons—-and as each season goes, 
who does not feel the parting-pang, like the 
streak of gold rubbed ‘on the granite-hard rock 
of the heart? Oh! there is lingering beauty in 
every face that we see, in all spectacles that we 
behold and in all experiences which we so much 
treasure ! 
percussions of the scenes that we saw in the 
daytime, and which willynilly have sunk down 
into the depths of our mind, to disturb us in our 
sleep, and to tell us that “Beauty is not gone, 
it sits with us, and sleeps with us,—This time, 
on the Pillow of our heart? ?- 


There is beauty i in the coloured Biitieenins 
fust as much as in the shells of the sea-shores. 
And even if the green colour does not strike us 
very much due to its super-abundance (chloro- 
phyll) yet who does not know that green is 
the mean, and the méeting point of all colours ? 
~—the centre and the logos of all spectral 
colours which are :— 


Red, orange, yellow, GREEN, blue, indigo, 
violet ! 


The iidiioatt is most essential even as is 
the human tongue which is the meeting-point 
of bilateral-symmetry in man and the animals, 
Beauty iz universal, and it is found not only in 
the living which flit like sparks of light, but also 
in their surroundings, which Harmonies they 
make naively, and yet with such exquisite archi- 
tecture. Here, I may quote but one sentence 
from the beautiful description of this phase 
from Dr. A. Thomson's Gifford Lectures on 
“The System of Animate Nature” (1924) where- 
in he tells us:— 


‘tNow what seems to us to be a fact, and 
a very interesting fact, is that all natural, free- 
living, fully-formed, healthy living creatures, 
which we can contemplate without prejudice, 
are in their appropriate surroundings artistic 
harmonies, having that quality which we call 
Beauty—To, many of us—of the eye-minded 
type—the blotting out of the annual pageant, 
say of the flowers and of birds, would be the 
extinguishing of one of the lights of life... ..... 
When we study the nests of birds, the web of 
spiders, the architecture of the termitary, the 
combs of bees, the work of thé tube. building 
worms, the: arenaceous encasements of some 
Foraminifera......we recognise skill ..... almost 
reaching to art....,." Who can shut his eyes to 
this: the omni-presence of Beauty, and, of 
Design, ia Nature, all around ? 


The, first rub, Me 7 


Darwin had no explanation for ‘beauty’ as 
it came outpouring. He had no ‘use’ for this 
beauty-ine., other than the phenomenon of mi- 
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micry (referred to before). He rejected all 
doctrine that suggested beauty for the sake of 
beauty. “Such deviations, if true’ he said 
“‘would be adsolutely fatal to my theory.’’ We 
cannot ignore the overtowering phenomenon of 
beauty that is patent in Nature, no more than 
we can ignore one eye as against the other. 
The cock has some beauty al) its own; that of 
streaked-colours tipped with comb-colouring, 
on one side, and tail-bunch below. ‘rhe lion 
and the horse have their mane more for beauty 
than for protection. From among the birds, 
we have green parrots, the yellow orioles, the 
red sparrows; ,indeed, all rainbow colourings; 
until they become really elegant and gaudy 
such as we see in the pea-cock or in the bird of 
paradise. There is certainly more than mere 
camouflage or ‘warning colour’ in these embo- 
diments of beauty. And the butterflies specia- 
lise in colour combinations much as the fireflies 
do in production of light at night. We cannot 
explain these phenomena unless we have an 
eye on the independent occurrence of Beauty, as 
one of the integeral factors of evolution. Beau- 
ty is the golden-thread different from the silken- 
twine of utility, pure and simple. 


Mimicry we have stated. does not explain 
this in full: there is much over and above ‘pro- 
tective coloration’, it is a thing of art, as is the 
peacock. There 1s wealth of colour and exuber- 
ance of artistic patterns which no amount of 
‘sexual selection’ will explain at all. Why, for 
instance, there should be a dark band round the 
throat of the parrot, why long streaks on moths! 
geometrical patterns, such as we have, in many 


. sparrows!—This is a subject far too deep for 


words. 


To take a few specific instances, in the case 
of Marco Polo’s sheep—the Pamir sheep (Ovis 
poli) the horns are not only big but they are 
curved in no less than two curves, and it has 
been well said by competent critics that “the 
enlargement is far in excess of imaginable 
exigencies of courtship, competition etc.”; and 
these heavy curls can only be explained on the 
hypothesis of beauty. Other instances are 
excessively large and the other is normal. 


Or take the case Australian Bower birds 
which have been specially studied of late (1932 
Barett and Grandail). The conclusion reached 
is that “the character of the ‘bowers’ made by 
these and the uses to which they are put seem 
to be far in excess of the normal requirements 
of display and courtship and have little relation 
to the survival requirements of the species” 
(P. 342, ibid.). Or, again, the following obser- 
vation by Prof. Thomson is very apt and 
‘shows that there is something more than 
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mere utility: it is aesthetic-censciousness at 
work even in the animal kingdom, for as he 
says: ‘“There are some cases of apparent aes- 
thetic delight among animals, eg., that of the 
Bower-birds which decorate their honeymoon- 
bower with brightly coloured objects, apparently 
productive of pleasant excitement ! 


Even if the bright colours of the males in 
birds be connected with sex at bottom, with 
some hidden hormone in the background, 
the fact remains that there is mutual pleasure 
and satisfaction—more than comes from mere 
Narcissism—trom these gaudy colours. Perso- 
nally, 1 think that ‘beauty’ is more essential 
than even utility—the former caters for esser- 
tiality i.e., transcendental values, and the latter 
is a device for perpetuation of the species, and 
what would be one without the other? Mere 
mechanism and utility would be machine-like 
equipment, but in Nature we have the two 
strands interlaced: to the earth and the things 
earthly; there is also the complement of heaven 


above, and in between the two, thereis the . 


visible rainbow: Bridge of Beauty. 


There is real ‘joy', when the male struts 
before the female bird and spreads array of its 
beautiful feathers: there is, on the other side, 
real coyness and flirtation—these are inter- 
linked and beauty is necessary concomitant of 
aesthetic emotions which are found at all levels 
of animal life. Do you think that it is mere 
‘cheating’ which attracts the bee towards a 
colour, the attraction for honey or for colour 
which are but undertones for the real music 
that is cross fertiliaation? 


In my opinion, there are no undertones 
and overtones—the two functions are on 
& par, even as the two eyes are sub-serving one 
vision. If you tried to rob the bee the invita- 
tion of the colour, as also the interlinked 
fragrance, you will find that the bee-world 
will be starred just as much as it would be 
starved without food. There is some truth in 
the assertion that the papiya is mad, not for 
ordinary drop of water, but the drop that 
descends from the heavens for the first trikle 
of monsoon rain—so, likewise, birds and 
butterflies have a real hunger for the other- 
worldly colours without which they will starve 
just as much, 


That there is real hunger for beauty 
will be evident from the following extract 
from “Modern Biology’’ by Cunningham 1928: 
“The world pleasure gives the key to the 
nature of music and beauty in general. Beauty 
is connected not merely with our perceptions, 
but with our emotions and feelings. And an 
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emotion has been stated, apparently correctly, 
to be some sensation which affects our princi- 
pal bodily functions through the nervous 
system, Pleasure stimulates circulation and 
givesa feeling of joy in life. “So there is 
‘hunger of the nerves’ to be satisfied just as 
much as the hunger of the stomach, and the 
bees, birds and butterflies have both this crav- 
ing as wellas the ordinary one for filling the 
belly. Continuing he says “There are two ways 
of considering these responses. We may con- 
sider the animal as an automaton, as T.H. 
Huxley considered the cray-fish, We may 
conclude that the mechanical automatic res- 
ponse has its counterpart in a_ state of 
consciousness—however rudimentary.’ (p. 223). 
I have no doubt that there is in the animal 
kingdom a real joy—joy on Seeing beauty, 
be it in a flower, or in their ladylove—-. 
there is joy of the same kind, though of 
lesser intensity, as in man. This should 
be required on the principle of gradation 
i.e, of Variations as propounded by Dar- 
win, and it is nothing short of myopia to 
deny this joy to the lower creatures when we 
allow this to man, the crown of evolution. 


Beauty is, therefore, ingrained in Nature, 
and there are admirers and connosieurs of 
beauty here, there and everywhere, all along 
the ladder of creation. Darwin admits the 
utility of iron-clad efficiency but denies the ~ 
embalming material in which the gridiron trame 
of utility is inlaid: this is like addmitting 
the existence of body and denying its other 
partner, the soul, Thisis then the first ‘rub’ 
from which this myopian-Darwinian theory 
suffers, 


The Second Rub: Speecch, Music and Languis, 


One other fact which looms large in my 
estimation is the somewhat sudden emergence . 
of powers of speech in man, which has been 
elaborated into music, on the one hand, and 
into language and literature, on the other, on 
whice rests all human’ culture, If we look 
down the scale, we donot find anything like 
this either in the apes or the monkeys, nor in 
the remote cousins, namely the birds. There 
may be a little chatter here, and musical 
twitter there, but what comparison can these 
monotonous sounds have with a_ well-modula- 
ted speech that we find in man, which is 
deeper than any other internal possession, next 
only, in fact, to the mind of man, of which 


thé speech is significant spout or trumpet- 
triumphant. 

We cannot find the intermediate links 
that we might ‘expect’ on the Darwinian 
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theory: there are no steps nor sundry links 
missing, but no less than six out of the seven 
spectral colours is missing from out of the 
gamut of speech. How this may be explained 
on the theory of ‘Natural Selection is incon- 
ceivable? 


That speech is one of the most powerful 
instruments of propaganda will bz obvious en. 
ough from the loud trumpeting that the 
elephants make or which the lions do when 
roaring and even the silent snake ‘hisses’ 
violently when disturbed. True, in the case 
of a snake, the hissing is produced by the 
rubbing of external scales against the earth, or 
of these betwen themselves, which, therefore, 
does not come from the vocal chords. But, 
hissing is significant enough and its sudden 
emergence inasnake is as remarkable as in 
man. In the cicads and grasshoppers also, 
there is somewhat external apparatus—a file 
outfit of scratching and producing — strident 
music. But in birds there is the vocal chord 
working, asin man, although on a very ele- 
mentary scale. Nevertheless, it is a fact that 
the birds do ‘sing’ and this they do when they 
are free from all  fleshly considerations. I[ 
have seen blackbirds, singing every day, 
early in the morn, when at best and frée from 
all other food engagements—then, they warb- 
led many a nice tfongdrawn ditty, but as 
soon as the day advanced, they got down from 
high perching ground and began to find the 
worms with ugly shriek here and there. It 
is, therefore, in the hours of ease and placidity 
alone, that ‘music’ outflowed from the hearts 
of birds. The nightingale does much the 
same. The cuckoo, on the other hand is 
wild with some ‘craving’ which can never be 
satisfied, for which reason it continues to 
squeak and cry. There are other birds— 
some nocturnal ones—that I have noticed 
which cry out to the mntes, repeatedly, 
but this is done only after the response 
is made by their mates, hidden in 
bowers many furlongs away. In this way, 
they keep themselves in touch, as it were, 
despite the difficulties engendered by the 
night. The Titar or the portrayed partri- 
dge punctuates its work with iterated 
exclamations, which chant, as it were, the 
glory of the Maker. 


No doubt, there are here and there, all 
along the animal scale, broken accents or conso- 
nants of speech, hut there is nowhere that long 
drawn out connection which characterizes man. 
There are no intermediate scales or any other 
significant symphonies. ‘he gorilla does make 
mouths and make some gestures of pleasure or 
disapprobation, even that of despondency, at 
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times, but how different is it from man, or for 
that matter even from the birds which can pour 
their heart by music? 


The fact remains that ‘Speech’ primarily 
comes into play in man—the broken accents 
of animals or of birds, if anything, put 
this contrast into further relief. How did 
this exceptional develop:nent take place, as if 
by a spurt? This is attributed by one American 
biologist to ‘hand’ movements (The causes and 
Organic Evolution: Madfarlane ~ 
1918) for,as hestates “Sothe extremely slow | 
but nevertheless steady increase in size of the 
brain and its weight has, we consider, proceeded 
with, and been stimulated to growth by, activity 
of hand and arm as collectors and transmitters . 
of environal stimuli to the brain.” ( P. 528). 
But if this hand—, movement is all-in-all in de- - 
termining speech, surely the wagging of the tail 
by the dog, and that of the trunk by the elephant | 
should have been equally efficacious, and yet we 
find both the dog and the elephant so deficient | 
in this power. So the fact remains that speech 
has an indigenous centre of its own, and it . 
develops most in man, and this has no Natural 
Selection link with ape —indeed, the link 
is so attenuated, if any, that it is conspicuous 
by its extreme tenuity. After referring to the 


- scanty expressions by birds, monkeys, and the - 


hen, for instance, the author hitnself admits | 
(p. 586) “But it must be freely conceded that, 
so far as directed evidence at present goas, a 
CONSIDERABLE GAP EXISTS BRET- 
WEEN THE LINGUISTIC PERFOR- 
MANCES OF THE HIGHEST MONKEYS, 
AND THAT OF THE UNCIVILIZED 
MAN AS NOW LIVING......If such be the 
case some cause or causes must have existed 
for the advance of man, and for the origin with 
him, in richest measure, of language...’? This 
origin, in my opinion, dozs not lie merely in the 
direction of hand, or that cf the eye which sees 
gestures or mute-symbols of action, but in higher 
potentiality of man: in other words, in a 
higher scale of eye and ear, and their correla- 
tion with the tongue and the vocal chords, i. e., 
the co-ordination of the most complex kind, 
requiring definite pre-vision. 


In support of this, I may quote the follow- 
ing, extract from the late Dr. Erne<t Neve’s 
brochure on ‘Some of the difficulties of the 
Evolution Theory”, where he quotes from Col- 
grave and Short the following about the human 
Ear—which he read in 1918 to le Basho 
Science Club:— 


“In the human ear there is a set of strings 
of varying length and tension, like the strings of 
a piano. Oneach string rests a pillar-like cell 
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with some stiff bristles at the top, which are 
embedded in a’sort of pad or damper. Each of 
these cells 1s connected by nerve fibres with the 
brain. When the note C is sounded in the 
outside air, 256 vibrations fall on the drum of 
the ear. But sound waves have little power be- 
hind them; they must be magnified to overcome 
the inertia of the delicate mechanism of the ear. 
There is double provision to meet this difficulty; 
one is an arrangement of levers called the ossi- 
cles and the other is a much smaller drum be- 
hind the first, so that the nett result is to 
increase the power sixtyfold. Thus 256 vibra- 
tions a second are transmitted to the piano 
strings of the basilar membrane and the C 
string vibrates up and down, ‘The bristles are 
pressed to and fro in the overlying pad and the 
nerve fibres supplying that particular set of 
cells signify to the brain that a message is being 
received from the C string. Once again it is 
easy to see the beauty and value of this when 
we are shown the finished article, but it is put- 
ting an extraordinary strain on credulity to be 
sufe that every one of the thousands of steps 
that had to be taken to reach this end result was 
of sufficient value to the possessor tosurvive. 
Enormous advances would have to be made 
relatively suddenly before natural selection 
would begin to take care of them.” 


Continuing they say “Exactly the same 
objection may be raised with regard to the eye. 
It is stated that Darwin said that the thought 
of the evolution of the eye, useless till complete, 
ALWAYS GAVE HIM A COLD CHILL 
DOWN Hts BACK. Bergson plainly declar- 
es such evolution impossible.” 


Concluding, “How can the first useless 
beginnings of complex organs render its early 
possessor more fit to survive and go on gradually 
evolving, but still useless; until after millions 


of years the long chain of defunct ancestors are . 


rewarded by distinct offspring possessing ” an 
eye or ear? 


It is difficult to believe that every time such 
developments took place which were just in line 
with the complex organization required as in 
case of the human ear or that of the eye. 
Speech is by far the most complex of all the 


human features, and this is but a stepinthe | 


great mystery of human heart of wish conscious- 
ness is a still higher reach, as much above, as 
speech is above gestures, to which we may now 
turn. No random variations can explain this 
extraordinary advance, in evolution of man and 
his cousins. 


The third rub: Consciousness. 
The emergence of consciousness is -an ex- 
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‘tremely difficult problem; as to how the subtle 


superworld of mind made its origin from the 
world of matter? Ithas always been a moot 
question in psychology whether the mind came 
from matter or matter from mind, Although 
there have been distinctive leanings of the 
scientists towards material beginnings of things, 
yet the production of atomic energy, on the one 
hand, and a great many of the conditioned and 


_unconditioned reflexes show that the problem 


is very complicated. In particular, no amount 
of theory can explain how the consciousness-of-I, 
which is special equipment of man, could have 
emerged unless it was already there—as_ the 
basis or the fundamental nucleus of man. Our 
institution shows that I-am-I is fundamental 
to ourselves, more than all physical or mental 


* sensations, and if this internal evidence be relied 
“upon, 


as we must, then ‘consciousness’ is the 


very basis of all that is: 


With regard to the trend of modern contro. 


- versy on inheritance of a acquired characters, 


I must quote the following extract inom: Modern 
Biology’ by Cunningham: — gs 


“We may consider as actial examples of 
what is possibly firstly such cases as that of the 
experimental breeding of the American Fruit 
Fly, Drosophila, by T.H. Morgan, and his 
school. Most of the mutations recorded have 


- been negative, defects of the eye, wings, and 


other organs. In some cases there have been 
positive mutations such as a pair of two wings 
instead of one; but it cannot be said that there 
has been much evolution in. controlled direc- 
tions.’ Indeed all ‘mutations’ obtained by the 
use of high-speed articles as alpha rays or nut- 
rons, have been in the nature of ‘deficient aber- 


rations’ which corresponds to chiselling some- 
what of the chromosome block or of gene 
architecture. 

On the other hand, certain experiments 


done by Prof. Mc. Dougall and of Dr. Kam- 
merer, aS reported by Prof. McBride. in the 
Encyclopaedia Brittanica show that acquired 
characters are definitely carried down, in 
some of the subsequent generations. Now 
much must depend on the nature of the 
changes and of the degrees of their. penet- 
ration. It is well known that the old Lam- 
arckian hypothesis of the descendance of ordi- 
nary characters is not known to be un: 
One concrete instance of 
this is the circumcision, which has been con. 
ducted now for well over two millenia, but 
has not become a fixture in the tribes that 
have been practising the same. But some 


’ violent re-percussions in the genestructure due 


to altered light conditions or due to other 
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deep-delving. causes have been known to 
persist; they evidently affect the sex-cells 
which continue the line. Prof. MacDPride 
was one of the few solitary supporters cf 
this theory in England and such neo-Lamarck- 
ians are generally conspicuous by their absence, 
but all experiments on eugenics are based on 
the observation that there is something that 
does descend from the father to the son, 
which is I believe, the mental outfit, the degree 
of efficiency of consciousness apparatus— 
were this not so, the science of race culture, 
and of correct breeding, will be more or less 
doomed. 


I for one, attach great importance to the 
dying declaration of a British Scientist, an 
F.R.S. who declared before his death “‘Acquir- 
ed characters must be inherited, must be 
inherited, must be  inheritea!’’ — this is 
described at length in one of the pamphlets 
written by another F.R.S. (Prof, Barker) 
wherein modern ‘atheism’ is very much deplor- 
ed. Tome, one thing seems to be certain; in 
man, what is inherited is the mental outfit, and 
that ‘it is in this way that all evolution occurs, 
i.e., by the mental accumulation of race momen- 


turn from one stem to another. It is in this 
way that step-by-step progress is made 
permanent. So that while individual apparatus 


may not be changed, yet the race—pattern does 


change with the accumulation of race. 
knowledge; and the race has its reflex in 
individual efficiency from line to line. No 


experience is, therefore, ever lost; it is treasured 
in the sub-conscious complex of the human 
mind. The outer appratus, the human body, 
may remain what itis from age to age, yet, 
its internal make up changes with acquisition 
of experience, which inheritence does take 
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down to come up, at suitable time, in the line 
of descent, as racial heritage never to be lost, 
or to be brushed aside. 


As to whether wecan, at our will, induce 
‘useful’ mutations will ever remain an attrac- 
tive problera; I, for one, can see great changes 
wrought by high-power particles such as by 
the impact of say the ‘cosmic radiations’ or by 
other high power radiations; then man _ will 
have only to pick and choose as to which 
chippings’ or ‘reorientations’ suit him. But 
that method of chemistry cannot be predicted 
ot prophesied beforehand. ‘The mere fact that 
we canunmake the chromosomes or genes (as 
we havedone in the case of the fruit fly) 
shows that by the manipulation of Colloid 
Chemistry— especially the use of  stereo- 
chemistry— much can be done to alter the 
transmitting chromosome complex. But that 
does not rule out Higher Power which brings 
about such changes already at the opportune 
time in the subtle evolution of man; the two 
processes are complementary. 


I therefore feel that there is great truth 
and hope in following the neo-Lamarckian 
path, rather than in following the strictly 
mechanistic hypothesis either of utter agnosti- 
cism or that of utter denial. The Hindu 
theory of Karmas is also based on the carry- 
ing forward of all experiences, and if this is 
true of man, as I believe, why rot 30 in the 
case Of lower animals? After all, all fife is 
chipped out from the same Basal Block; you 
may cal] this protoplasm, but I will call it 
Mind Divine, the Cosmic I, from which all 
that is proceeds ever and ever—rising from 
one terrace to another, and ever upwards—. 
which is the keynote of the theory of 
EVOLUTION. 


BOTANICAL NAME CHANGES 
By M. B. RAIZADA, SYSTEMATIC BOTANIST, 
Forest Research Institute, Dehra Dun. 


There is.a common but erroneous idea that 


Botanists have as their main object the up-. 


setting of: established names. Paradoxical 
though it .may seem, changes in scientific 
names are designed.io achieve stability. As is 
well known. our binomial system of nomen- 
clature for higher plants {viz., calling a plant 
by its genetic and specific name) was started 
by Linnaeus in Species Planatarum in 1753 
and the principle of priority is that the frst 
validly published natne for an organism is the 
one to be used. ILhis principle is perfectly 
sound in theory; but its practical application 
is comp.icated by the fact that many names 
publishe. in obscure journals are not redisco- 
vered until years afterwards, when well known 
names may have tu be rejected in their favour. 


The present rules for regulating nomen- 
clature have come into being as the result of 
collaboration between botanists all over the 
world. Whether every one agrees with the 
wording and- provisions. of the rules or not, 


these rules represent a very great step for-_ 


ward in the right direction. The rules were 
particularly necessary in respect of those spe- 
cies which usually have a very wide range of 
distribution. 
Cynodon dactylon (L_) Pers. ‘dub grass’ which 
occurs all over the world. has been given at 
least 23 different names. Is it better to frame 
rules by which this grass will have one name 
oaly, or lerve matters. whereby it has 23? 


: ¥t may. however, be pointed. ot that 
the International Rules of Botanical Nomen- 


An example of this will suffice. : 


clature permit the conservation: of well-esta- 
blished generic names under certain conditions; 
but proposals to conserve specific names have 
always been defeated in the past, particularly - 
because the number of nanes submitted for 
conservation was so great, and some of -the 
cases made for the retention of names so weak, 
that the International Botanical Congress which 
was held at Cambridge in 1930 and at Am. 
Sterdan in 1935 decided against the conserva: 
tion of specific names, 


As it appears to be unlikely that future — 
considerations will leA4d to any alteration of 
this decision, it is now wise to accept the ~ 
positiea and bring up the younger generation 
of foresters and others interested in the culti- — 
vation and management of trees in the us: ~ 


- of the correct names, even though they may 


create difficulties for older pz ple. In fact ~ 
the 6th (and last) International Congress of 
Botany at Amsterdam in L934, on Secret ballot, 
defeated a motion for “‘nomina specifica con- 


servanda’ (conserving specific names) by 208 
votes to 61. 
The conservation of a specific name 


would mean fixing fhe rank and genus of the 
plant concerned, regardless of the subsequent 
tesearch, which is incompatible with scientific 
taxonomy. On the other hand, a suggestion 
emanating from the Royal Horticultural So- 
ciety of London to legalize the rejection of 
certain specifiel names may contain the germ 
of an idea which is workable and would 
achieve the same result in practice. The not 
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unnatural desire of the forester and the eco- 
nomic botanist to have one name only for 
any one plant is likewise incompatible with 
progress in taxonomy. A plant can have as 
many names as genera in which it has been 
placed, Genera may be split up into small- 
er genera or may be combined into larger 
genera; or a species may be reduced in rank 
to that of a variety. Homonyms provide an- 
other reason for change: sometimes it is 
foand that the name of a* well-known plant 
has previously been applied to some other spe- 
cies; achange must therefore be made. 


To try to fix specific names itbas often 
been proposed that standard lists of conserved 
names should be prepared. But it should be 
understood that no standard list can prevent 
changes of names caused by changes in classi- 
fication, 


It may not be generally known that the 
Sixth International Botanical Congress, in 
1935, as a practical alternative to conserv* 
ing specific names, adopted a motion that an 
{nternational Committee be appointed to draw 
up alist of names of economic plants accord- 
ing to the International Rules and that this 
list may remain in use for a period of ten 
years, No such list (an obviously gigantic 
task) appears to have been completed and 

. published- 


The above discussion will serve to clarify 
the distinction between name-changes due to 
advances in taxonomy and thase due to conven- 
tions such as the law of priority. No respon: 
sibile body of biologists wouid seriously propose 
to limit improvements in classification by per- 
manéntly stabilizing scientific names, though 
many would wish to see more careful considera- 
tion on the part of taxonomists before upsetting 
established names by minor changes in the rank 
of important economic plants {and animals). 
Admittedly, the herbarium worker, dealing with 
very large numbers of specimens and centinually 
striving towards the ideal system of classifica- 
tion, does not always appreciate the trouble 
which name-changes may cause to foresters and 
econoinic botanists concerned with a limited 
number of species. At the other extreme, the 
applied biologist, the forester and still more the 
farmer or timber merchant trying to take an 
intelligent interest in the scientific aspect of his 
work, often fails to realize that a name is some- 
thing more than a label, and condemns the name- 
changer as being uncompromising, academic 
and out of touch with realities. 


It is true that there is a strong case ta be 


INDIAN FORESTER 


[Septembes 


made against name-changes which do not signify 

any progress in taxondmy, as when the resur- 

rection of a prior name invalidates a well- | 
known and old established name. In this con- 

nection it may be worth while to compare the 

merits of the International codes of nomencla- 

ture for the two sister sciences viz. Botany 

and Zoology: with respect to this problem. — 
The Botanical Rules provide for the conserva- 

tion of generic names to avoid disadvantageous 

changes in. nomenclature which might result 

from strict application of the Rules, but they 

do not permit of conserving specific epithets. 

Zoologists are perhaps more fortunate in that 

their standing International Commission on 

Nomenclature has plenary powers to suspend 

the rules in cases where their strict applica- 

tion would result in greater confusion than 

uniformity. 


While supporting the claim that stability 
in nomenclature is incompatible with progress 
in taxonomy and realizing that it is impractica- 
ble to stabilize scientfic names permanently it is 
yet possible to minimize the risk of confusion 
by following some standard work of reference. 
For example it may be open to any author 
of a paper or text-book to say in his introduc- 
tion that he is using the name in the nth 
edition of such and such a standard work, 
Furthermore changes due to the principle of 
Priority can be restricted, either by introducing 
a time limit for reviving of anold name or | 
by amending the rules so as to allow: of the 
rejection of names which are clearly unde- 
Sirable: 


Although the familiar names of a great 
number of Indian plants have undergone 
name changes I do not propose to give a list* 
of them here but will first explain howa new 
name is arrived at. For this purpose I have 
selected as an example the case of ‘Sabai’ or 
*Baib’ grass which is, I believe, known.to most 
forest officers and others in India as it is eco- 
nomically very important and a. source of 
considerable revenue. The correct name of-- 
this grassis Aulaliopsis binata (Retz.). Hub- 
bard. It will probably be of interest to know - 
how this name has been arrived at. 


This grass was first described by Retzius in 
1789 as Andropogon binatus Retz. In 1833. 
Trinius again . described it, obviously. being - 
unaware that Retzius had already given ita 
name, and called it Spodiopogon angustifolius - 
Trin. When Hackel- wrote his celebrated 
monograph on the Andropogoneae, he. reduced 


_Trinius species to a spesies of Ischaemum, 


calling the new combination © /schaemum 


* A list of name changes in importatt Indian plants will be published elsewhere. 
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angustifolinn (Trin.) Hack. Neither Hackel, 
nor Hooker fil., the author of the monumental 
Flora of British India, who followed him, 
was entirely satisfied with the inclusion of 
this grass inthe genus ZIsckaemeium and it is 
not surprising therefore that subsequently a 
genus was created to accommodate it. Un- 
fortunately, however, two astrologists, inde- 
pendently, put forward new. generic names. 
Fhe genus proposed by Stapf on 28th March 
1924+, was called Pollinidium and became 
accepted in India through the combination 
Pollinidium  angustifolium (Trin.) Haines, 
published it in Haines’ Flora of Bihar and 
Orissa. Incidentally Haines overlooked 
the fact that Retzius’ epithet, bizatus, was 
earlier than Trinius’ avgustifolius and should 
have had priority. C.E: Hubbard in 1932 
recognised this and published the new 
combination Pollinidium  binatum (Retz.) 
C. E. Hubbard. Honda, a Japanese bota- 
nist, had, however, proposed the genus Eula- 
liopsis in the Tokyo Botanical Magazine on 
the 20th March 1924, just 8 days previous 
to Stapf's Pollinidium! When Honda made 
the new combination, however, he called the 
grass Eulaliopsis angustifolia (Trin.) Honda, 
overlooking the priority of Retzius’ specific 
name. C. E. Hubbard put this right in 1935 
and the grass is now known as Hulaliopsia 
binata (Retz.) C E. Hubbard, 


The following is, in short, the nomencla- 
tural history of the grass:— 


Andropogon binatus (Retz.),, Obs. V. (1789) 
21, : 


Spodiopogon angustifolius Trin. in Mem. 
Acad. Petersb. ser. 6, II (1833) 300, 


Ischaemum angustifolium (Trin.) Hack. in 
DC. Monogr. Phan. VI (1889) 241, 


Eulaliopsis angustifolia (Trin.) Honda 
in aehy Bot. Mag. XXXVIII (1924) 56. 


Pollinidium angustifolium (Trin.) Hainse, 
Bot. Bihar and Orissa (1924) 1020, 


Pollinidium binatum (Retz.) C.E. Hubbard 
in Kew Bull. (1932) 72. 


Eulaliopsis binata (Retz.) C.E. Hubbard in 
Hook. Ic. Pl. sub tab. 3262, August, 1935. 


This is a very exceptional case and it is 
unfortunate that the grass concerned is one 
that is known to most forest officers and 
others in India. They have, however, this 
consolation that they have not had to learn 
alithe seven names, and having learnt Eu: 
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laliopsts bisata, they are not likely to have 
te learn any other name for this species. 


I give below a short list of name changes, 
which had te be made in the light of Inter- 
national Rules of Botanical Nomenciature 
and have added a few notes in explanation 
where necessary. For the sake of conve: 
nience the list has been arranged alphabeti- 
cally. 


Madhuca bourdillonit (Gamble) Raizada 
comb. nov. 


Bassia beurdillonii Gamble in Kew. 


Bull. 1921, 121. 


_Madhuca microphylla (Hook.) Raizada 
comb, nov. 
Bassia microphylla HK. in Hook, Ic. 


Pl. t. 74 (1837). 


The genus Bassia Koenig (1771) | of the 
family Sapotaceae is invalidated by Baessia 
Allimoni (1766), a genus of the Chenopodiaceae. 
All the species hitherto known as Bassia have, 
therefore, to be transferred to Madhuca Gmelin. 


Phaeneilema hallbergii (Blatter) in Journ. 
comb. nov, 


Aneilema halibegii Blatter in juorn. 
Bom. Nat. Hist. Soc. 33 (1928) 74. 


Phaeneilema malabarica tate) Raizada 
comb. nov. 


Tradescantia malabarica Linn. Sp. Ph. 
ed, 2 (1762) 412. 


Commelina nudicaulis Burm. f, Fl. Ind. 
(1768) 17, t. 8, f. 1. 

Commelina nudifora Linn. Mant. 1. 
(1767) 177, non Sp. Pi. (1753) 


Aneilema nudiflorum RR, Br. 
(1810) 271. 


Prod. 


Aneilema malabaricum (Linn.) Merr. in 
Phillip. Journ, Sci. Bot. 7 (1912) 232. 


Bruckner in Notizbl. Bot. Gart, Berlin, 
10 (1927) 56, made the new combination 
Phaeneilema nudiflorum Bruckner. This, how: 
ever, is nolonger tenable as Aneilema nudi- 
florum R. Br. Prod. (1810) 271 is based on 
Tradescantia malabarica Linn. Sp. Pl. ed. - 
2 (1762) 412 as shown above. ae 


Phaeneilema pulneyensis (Fyson) Raizada 
comb. nov. 
Aneilema pulneyensis Fyson in Kew 
Bull. 1914, 332, 
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Phaeneilema rigidum (Biatter) Raizada 
comb. nov. 


Aneilema rigidum Blatter in Journ. 
Bom. Nat. Hist. Soc. 33 (1928) 73. 


Phaeneilema siennea (Blatter) Raizada 
comb. nov. 


Aneilema siennea Blatter in Journ. Bom. 
Nat. Hist. Soc. 33 (1928) 75. 


Syzygium assamicum (Biswas et Purka- 
yastha) Raizada comb. rov. 


Eugenia assamica Biswas et Purkayastha 
in Kew Bull. 19°8, 262. 


Syzygiuns OGracteatum (Willd.) Raizada 
comb. nov. 


Myrtus bracteata Willd. Sp. PL 2 
(1800) 969, 


Myrtus ruscifotia Wild, 1c. 970. 


Myrtus latifolia Heyna ex Roth Nov. 
Pi. Sp. (1821) 232. 
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Eugenia bracteata Roxb. Fi. Ind. 2 
(1832) 490. 


Syzygium  cyanophyllum (Kanjilal et 
Das) Raizada comb. nov. 


Eugenia cyanophylla Kaniilal et Das 
in Assam Forest Kec. (Bot.) 2 (1937) 
12, 

Syzygium kanarensis (Talbot) Raizada 
comb. nov. 


Eugenia karanensis Talbot in Journ, 
Bom. Nat. Hist. Soc. 11 (1897) 236. 


Syzygium roxburghianum Raizada nom. 
nov. 


Eugenia lancaefoltia Roxb. Fl. Ind. 2 
(1832) 494, 


Since Syzygium lancifolium (Mig.) Merrill 
et Perry (Memoirs American Acad. Arts 
and Sciences 18 (1939) 196). is based 
on Jambosa lancifolia Miq. the epithet 
lancifolium is preoccupied; hence a new 
name is necessary. ; 


Basic principles of scientific forestry, silviculture and protection, 
(a talk given to the probationers of the Indian administrative service.) 


By JAGDAMA PRASAD, 
Deputy Conservator of Forests, 
Cn the 6th of September 1948, 


G/110/Gn.— Silviculture is defined and its scope outlined, The nature of experimental 
research is explained and the law of the minimum illustrated, The importance of genetics in 


forestry is emphasised, 


species and reproduction are subjects of high importance, 
Details of regeneration work are highlighted, 


the basis of thinnings is examined, 


Silviculture is the art of growing tree crops 
and tending them till they are ripe for the axe, 
for final harvesting. To have a firm foundat- 
ion, silviculture and for that matter any art 
must be based on science. 


In the early practice of any art, science may 
be altogether lacking. That has been the case 
with silviculture in some instances. In India, 
to give you an example, it was held that 
bamboos must be felled during the waning 
period of the moon, to minimise attack by the 
ghoon, 


Scientific investigations have disproved this. 

It has been found that attack by the gheow is 

‘correlated with high starch contents. of the 
bamboo, The starch content is, however, the 

lowest in bamboo, during the period between 

the end of the monsoon and the end of Decem- 

ber, in western United Provinces, a little later, 


The recognition of forest types, the choice of species, tolerance of 


Protection is next dealt with and 


that is to say from the end of October to mid: 
January in the Punjab, the cold weather in the 
south of India and so forth. Similarly in 
Europe. in the middle ages, that is to say the 
period hetween the fall of the Roman Empire 
and the fifteenth century renaissance, it was 
believed that light coloured woods must be 
planted in the waxing of the moon and dark 
coloured woods in the waning of the moon. 


The difficulty is that their is no known 
single science, in the popular conception, that 
can supply the basis for the practice of silvicul- 
ture. Science basically, however, is 
systematized knowledge. Knowledge is an 
accumulation of facts and science the classifi- 
cation and organization at these accumulated 
facts, Silviculture must therefore be based on 
scientific data relating to the response of trees 
to all their environmental factors. This sciene 
is called SILVICS in America, and silvicul- 
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tural characteristics of tree species by others. 


Experimental research in forestry is a com- 
paratively modern development, because trees 
have long lives and results of silvicultural 
research take correspcndingly long to obtain, 
measured in periods longer than the life span 
of individuals engaged in the work. . 


The bulk of forestry, practice even of to-day 
is thus based on knowledge cerived from 
ovservations and I for one believe that while 
refinement and improvemt lie with results of 
scientific research, conducted on up-to-date 
statistical methods, the main source of our 
knowledge of tree crop behaviour is and will 
for long continue to be observational data. A 
friend cf mine who is the head of the forest 
department in a province puts this succinctly 
by his advice to young forest officers to regard 
successful forestry as more the product of their 
bcots rather than of their brains. Though 
examples tend to give a disproportionate em- 
phasis, there is nothing better to fix the burden 
of a theme. I therefore take the liberty of 
quoting an instance to illustrate this point 
there. 


Some of you might have heard of a tree 
called Dhaura inthe south and Bakii in the 
north. Its botanical name is Azogeissus 
lettfolia. The minute dry fruits of this tree, 
crowded in globose heads, were stated by 
TROUP in his book “Silviculture of Indian 
Trees” as O.15 to O.25 inch in’ diameter, 
Tlow remarkably accurate this figure is, will 
be seen from 14 years’ records of the Forest 
Research Institute experiment, according to 
which the size was found to be from 0.1 to 
Q. 25 inch in diameter. TROUP further stated 
that the seed weighed about 3C00 to 3500 to 
the ounce. 48 independent seed weight tests 
for the purpose gave the figure as 3850 plus 
minus 115 seeds per ounce. It will be seen 
that observational data are not a bad substitute 
for scientific data, until the latter are obtained. 
In the forest complex it is impossible to fix 
upon a particular factor as all important, and 
an omnibus collection of facts is essential. 


Now I am going to refer to the law of the 
minimum, from which we learn two main 
lessons for use in practical silviculture. 


The first is that when we are confronted 
with the complex mass of factors that are 
integrated to produce a certain growth or 
yield at a certain site, itis helpful to look for 
limiting factors. By modifying these the 
greatest change can be effected with the least 
amount of change in the causative factor, 
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The second lesson is that unit change in a 
given factor does not always produce the same 
effect on the plant. It depends upon how nearly 
limiting that factor is and with what other 
factors it is associated. In other words X may 
be a limiting factor in one case and not soin 
another, Fcr example. 


{i) Increasing light intensity in forests al- 
ready rather open or thin crowned 
should not effect the growth or repro- 
duction so much asa unit increase of 
light in a forest initially dense and dark. 


(ii) Increasing temperature near the latitudi- 
nal or altitudinal limits of trees should 
be very effective. But increasing 
moisture in regions cf plentiful rainfall 
should give little perceptible change. 


The law of minimum postulates that effec- 
tiveness of a factor depends upon the decrement 
from the maximum. If we have 5 operating 
factors, A.B. C.D. & E. ina forest growing 
on a certain site, and if the amount of A is 20%, 
of B 30%, of C 90%, of D 60% and of E 99%, 
of optimal intensity, then while increasing any 
of these factors to a point nearer the optimum 
will result in an increased crop, a unil increase 
say of 1% in factor A will be extremely effec- 
tive. In the case of B 1% will be also effective, 
but it will be very ineffective in C, slightly 
effective in D and practically of no value in E. 


To point cut the vast complexity of the 
interacting environmental factors I will now 
give an example from the field of genetics. 
There are those who have been impatient with 
what they regard as lack of genetic research 
in forestry. As an example a typical European 
experience may be cited. Scotch pine (Pinus 
sylvestris) is widespread in northern Europe 
and decidedly variable in its range. Parenthe- 
tically I should like to remark that forestry is 
apparently more advanced on the continent 
of Europe, but it is not emphasised that Europe 
has only about five species (Scotch pine, 
spruce, fir, beech and oak) whereas India has 
net less than a thousan? important species 
awaiting development. Now for many years 
European foresters have tried to isolate 
geographical races of Scotch pine, especially 
for straightness of bole and rapidity of growth. 
In a case, seed from Belgium, the Palatinate, 
Brandenburg and France was sown side by 
side in Hesse and Brandenburg, Well-defined 
differences in growth rate resulted, but they 
were not the same in both the places. If the 
best is regarded as 100%, in Hesse the results 
were: Belgium 100%, Palatinate 94%, Brand- 
enburg 82%, and France 77%. In Brandenburg 
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they were: Belgium 84% Palatinate 72%Fs,. 
Brandenburg 100%, and France 52%. Evident- 
ly inherent vigour, which may be conceived to 
be a definite genetic factor in each lot of seed, 
was. enormously affected by the environment 
in which it was grown, and differently in each 
case, This shows that inherent characteristics 
are far from being absolutely fixed. Their 
expression is more or less sharply limited by 
environmental factors. 


This instance has been given not to discou- 
rage genetic research in forestry, but to 
indicate the different setting in which it has to 
be carried out to be useful to forestry and 
silviculture, 


On the positive side, with the same species 
_we have convincing work with broad-crowned 
and narrow-crowned forms, where progeny from 
the former showed a distinct tendency to more 
rapid height growth. 


Our work in India with the teak seed of 
various origins is perhaps similar to that of the 
regional seed progeny of Seotch pine. . The 
forester of course with less spectacular efforts 
is isolating desirable strains, for relatively 
immune groups of species from mistletoe injury, 
browsing injury, and eliminating trees that fail 
to go into their winter rest early enough, or 
others that come into activity too early in spring 
as a protection from frost and so forth. 


Before I leave this topic of genetics I should 
like to refer briefly to the case of teak suitable 
for growing in frosty areas. Here at Dehra 
Dun, we tried seed from all-India and Burma, 
We recorded failure, and yet you will notice we 
have some groups of healthy teak. All these 
‘are from teak seed from upper Burma, which 
is in the sub-tropical zone. Even in these 

groups we had failures, but from a different 
cause, which was a phenomenal snowfall of 
about 3 inches in 1945. I can confidently 
’ recommend teak plantations in frost liable 
‘areas. from upper Burma seed and our small 
groups may in time become the source of seed 
supply for such a purpose. 


T will now tell you something about forest 
types. Before any work.can be designed or 
attempted it is essential to know what the 
subject is. Silvicultural prescriptions naturally 
have to be related to the units of forests, which 
‘are named forest types. It is not only necessary 
to know the type of vegetation that exists on 
an area but the effect of the environment as well, 
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Left to nature undisturbed vegetation develops 
towards what is the best permanent type for 
it. A certain species may be found on a slope 
and again lower down conditions may become 
favourable, because of some other factor, for 
its existence. A student of nature will proceed 
to analyse these factors and then decide the 
species suitable for the area, ‘The forest officer 
in the past has mapped areas containing the 
same type of vegetation and arguing on. the 
actual existence of the type in each locality as 
evidence of its suitability grouped al! these 
areas under the same type for similar silvicul- 
tural treatment. The forest officer’s outlook 
has also been largely influenced by economic 
considerations in highlighting species in 
demand. i. 


While the general outlook of the silvicul- 
turist and the plant ecologist is the same, the 
linear survey of former being the opposite 
number of the transect of the latter and the 
sample plot of the quadrat of the ecologist, in 
certain cases the grouping in one category 
necessitating similar treatment has led to diffi- 
culties in regenerating the forests, which the 
forest officer has promptly set about to remedy 
by emphasising the ecological approach. In 
other cases, due to the greater emphasis on the 
aspect of economics, he has cut the gordian knot 
and gone in for artificial regeneration work, in 
which the Taungya system bas come to his 
help in reducing the cost of the operations, 
and helping to grow more food at the same time. 


The object of typing vegetation is primarily 
for purposes of management in forestry, which 
is outside the scope of our present subject. But 
quite a number of our silvicultural purposes are 
served thereby. 


When you have mapped all the vegetation 
you can proceed to determine the optimal region 
for a species, or its ecological amplitude. The 
silvicultural importance of this is very great, 
in the selection or choice of species for growing 
in an area. 


The theoretical regions have been put into 
five classes. Within the natural range of a 
species we have of course the optimum, in the 
centre of the scale. Above it is the region 
cooler than the optimum and below is warmer 
than the optimum. Two more are recognised, 
where the tree may be cultivated, above in the 
cooler than the natural range and "below in the 
warmer than the natural RanBes 
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MAY BE CULTIVATED 
COOLER 
OPTIMUM 
WARMER 

MAY BE CULTIVATED 


The rapidity of growth in the first third of 
life of a species rises in a region what is warmer 
and continues to be higher if warmer than the 
natural range for the species. With the ap- 
proach of the second half of life the rate is 
the greatest in the optimum. This principle 
is employed in forming mixed crops. 


If two or more fast growing species 
not too dissimilar in their requirements are 
grown in mixture, the one which is ina re- 
gion warmer than the optimum will grow most 
rapidly at first. At the second half of its life 
it will slow down and the species that find its 
optimum inthe place will speed up. But if 
the first is ina region cooler than its opti- 
mum, it will probably be crowded out. 


Another matter that is of interest in 
connection refers to tolerance. Tolerance is 
the capacity of a tree to develop and grow 
in the shade of and in competition with 
other species. Now the warmer the climate, 
the more tolerant a tree becomes, A. species 
which in its climate optimum is an intolerant 
tree can become half tolerant in a warmer 
climate. A tree which is tolerant in its op- 
timum may become half tolerant ina cooler 
climate. 


The great advantage of studies relating 
to tolerance isin reproduction of a species. 
Lack of light is not the sole factor in inhibi- 
ting regeneration, rather lack of soil mois- 
ture and or soil nutrients may be the factor 
with the greatest decrement from the optie 
mum and the law of minimum if followed 
with discretion may result in’ success. This 
can be tested by trenching under a top canopy 
to eliminate root competition for soil moisture 
and nutrients. 


The time of harvesting mature timber 
is one of satisfaction to the owner of the 
forest, but of grave concern to the silvicultur— 
ist, who has to secure reproduction of the 
stand. , 


Reproduction methods are many, but 
conform in principle to a few standard Ones, 
of which they are modifications. The aim in 
the method of cutting the forest is to produce 
such conditions as will favour reproduction 
of the desired species. The silvicultural sys- 
tems are divisible into two main catagories, 
one called hign forest systems in which repro- 
duction is mostly aimed at from seed and the 
other coppice systems in which forests originate 
mainly from coppice shoots and suckers. The 


selection of the appropriate system isa highly 
skilled job and the implementation of the 
prescriptions one of equal merit. In both 
these matters the skill of the forester is in 
direct proportion to his acquaintance with the 
knowledge gained from text books, 


Every teacher of siviculture therefore 
rightly emphasises the fact that silviculture 
cannot be learnt from books. A subiective 
outlook in the practice of forestry is to be 
guarded against, specially. General rules and 
principles are only a guide for every species 
and every environment are laws unto them- 
selves. Nature follows laws, itis true, but 
our postulates are erroneous generalizations 
regardless of the objective approach that is 
the secret of success. The oldest forester is 
everyday learning things about the behaviour 
of plant species by observation and experi- 
mentation. Of course the chief reason is 
that static laws derived from the allied sciences 
cannot be applied straightway to dynamic 
conditions. A changein one factor brings in 
a corresponding change in the others, 


The answer to the question “if 1 
prescribe such a treatment and such a4 
regime of thinnings for a forest crop what 
will be the result”, is to be sought 
not by reasoning alone, but by going out to 
the forest and learning what actually happen- 
ed, when the forest has been treated in the 
same or nearly the same way. 


We shall now consider briefly the silvi- 
cultural aspects of the chief causes of disease 
and injury in respect of protection of forest 
crops. 


The natural life span of trees varies 
with species running say from 80 years to 
over 9000 years in the case of the sequoias of 
America. Individual records show that a red 
cedar has attained the age of 4000 years. 
As in scientific forestry trees are exploited 
before their physical age the question of spe- 
cial measures of protection does not arise. 


In the case of injury from high temperature 
which occurs with long exposures to tempera- 
tures between 110 and 120 degrees F , although 
injury takes place in a matter of a few seconds 
with a temperature of 130 degrees F., trees with 
dack coloured bark are the most liable and can 
be protected by shade during the middle of the 
day. In the case of injury to seedlings, if it is 
due to the character of the soil, this must be 
changed. Some seedlings are liable to provide 
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their own shade and in case of transplants, as 
seedlings with large stems are less seriously 
injured, plants of proper size should be put out 
in such cases. 


Damage from low temperatures, surpris- 
ingly enough, occurs more severely near the 
warmer limits of the range of a tree than the 
cooler limits. But this is because in these 
cases the tree starts its growth too early in the 
spring. Trees at the colder limits also are da- 
maged by early frost, when they continue their 
activity very late, To combat this form of 
injury various silvicultural devices are practised, 
such as selection of frost hardy races, drainage 
of frost hollows, etc. 


Injury from lack of soil moisture is common 
in the case of seedlings, but occasional droughts 
at long intervals affect larger trees as well, 
Selection of draught hardy species Is the usual 
course for localities where phenomenal damage 
of the latter kind occurs. Various devices can 
be adopted successfully in the case of seed.ings. 


Protection from fungus, insects and browsing 
animals are specialised branches. ~The siivi- 
culturist aims at keeping the crops healthy and 
in a thrifty condition, as a measure of protection. 
Genetic research is also expected to help in 
contro] by the discovery of resistant varieties. 


The prevention and control of fire are almost 
entirely a matter of protection, in our country, 
by rales and legislation. Fire is, however, 
also used as a help in regeneration operations. 


In this connection I must say a little 
more about thinnings, as they help very much 
in keeping a crop healthy and thrifty and 
thus aid very much in protection, A thin- 
ning isa cutting made in an immature stand 


of trees for the purpose of increasing the 
rate of growth or improving the form of the 
trees that remain and increasing the total 


prodttction of the desirable form of the our- 
turn, : i 


A tree grown in the open produces a 
greater amount of wood than a tree of the 
same species grown in the forest. - But we 
do not want the greatest possible volume 
per tree. The bole of the tree grown in the 
cpen is short and alarge percentage of the 
volume isin the branches which are not so 
valuable; besides the tree occupies a compa~ 
ratively large space. We want the largest 
number of trees per acre that will grow with 
the best form and speed. Competition in the 
crop isso keen that the forester must inter- 
fere, however, to help in maintaining the op- 
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timum number of trees per acre to satisfy 
ailthe objects set out by the owner of the 
forest. 


In contrast to the single tree stand- 
ing in the open we have the classical example 
of a Pinus contorta (lodgepole pine) stand in 
the Kocky Mountains, where there were 101,000 
seventy year old trees per acre of not over eight 
feet in height. Such stagnation completely 
ruins the stand. 


Given the same climate, the same soil and 
moisture, growth of trees will be largely govern- 
ed by the amount of nitrogen in the soil and 
the ability of the trees to make efficient use of it. 


Now this nitrogen supply of the forest 
comes for the most part from decomposition 
of the organic matter on the forest floor. ‘There 
are cther sources of nitrogen, but they are prac- 
tically fixed throughout the forest and are not 
in any way affected by the density of the crop. 
But the release of nitrogen from the forest floor 
also requires time and thinnings help to bring 
about increased crown development together at 
the same time as the increased nitrogen supply, 
That ought to be the basic principle for devis- 
ing the best method of thinning- 


After this brief introductory account per- 
haps you will be interested to get acquainted 


with a little more detail about. some cf 
the things that have been said here in -a 
general way. As I have said before, there 


are two ways of regenerating the forests, one 
is natural and the other artificial, Because of 
the more popular nature of the latter I will 
tell you something about the artificial regene- 
ration of forests here. 


Artificial regeneration is being resorted 
to in our country’s forests for sal (shorea ro- 
busta) in Bengal and the United Provinces, 
fer teak in several provinces, and‘in afforesta: 
tion re-forestation schemes in various 
parts of the country and for the introduction of 
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valuable exotics, 


nil 
au 


The most important question to be tackl- 
ed inthis subject is the choice of species that 
will prove a continued success on the area to 

e planted up. The usual criterion in this res- 
pect has been the similarity of the climatic 
and edaphic factors of the new site to that of 
the natural habitat of the selected species. 


We have accumulated experience from 
which lists of species have been compiled of 
species suitable for special sites. For example 
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draught resisting species include Avzogezssus 
latifolia. Acacia arabica, Acacta cateciu, Eu: 
Senta fambolana. etc. species suitable for 
sandy souls are Casuarina, Dalbergia sissoo; 
those for saline soils are Acacia arabica, Bus 
tea frondosa Acacit catechu ; for swampy 
Sites Eugenia jambolana, Butea trondosa, Huca- 
ivptus robusta and for frosty areas Dalbergia 
sissoo, Morus alba. Piuus longifolia, Zizy- 
pitt Jujuba, Denirocalamus strictus, Acacia 
catechiz, Aesgic mearmeios and so forth. 


The rainfall limi:s of species place a se- 
vere check specially for dry areas below an 
annual rainfall of 20 inches. Cnce you are 
in the 20- inches and over rainfall beit the 
establishment of planis without irrigation is 
comparatively easy. Perhaps the limit may 
be lowered slightly, because the requirements 
of plants in the temperate regions are some- 
vhere in the neighbourhood of 6 to 7 inches 
and of double that amount in the tropics. 
However, a subjective decision is erroneous 
and actual trials are the only safe guide. . 


The temperature limits are also used iu 
fixing the suitability of a species fora new 
site. For this pursose the mean temperature 
figures of the original home of the plant have 
been found to be unreliable and two more 
statistics have been tried successfully in Aus- 
tralia, called the amplitude andthe phase. I 
am at the moment engaged in determining 
these values for some of our Indian stations, 
but the work is progressing very slowiy for [ 
have found that the step in the calculations of 
these values requires the fitting in ofa Four: 
ier’s series in the data of monthly aver- 
ages withthe use of solar radiation figures, 
which are not available for the stations. 


The next step in artificial regeneration 
work is the method of stocking the area. 
There are three main ways of doing this, that 
is to say direct sowing, transplanting, and 
stump planting. Direct sowing needs no ex- 
planation. Transplants are obtained from 


plants raised in the nursery and are usually . 


three months old atthe time SE planting. 
Stumps are obtained from nurséry plants that 
are about a year old, the stumps. being ob- 
tained by cutting off the shoot of the seedling 
to 14 inches of its length from the collar 
and cutting cff the root to 9 inches of the root 
from the ccllar. Results of experimental re- 
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search furnish information as to the best 
method of stocking a particular species out of 
these three methods of stocking, 


The treatment of the seed of species is 
another subject of great importance. You 
have probably seen the fruits of kerra (Ter- 
minalia chehiia). Uf thefruit is planted with 
the pulp on germination is poor, but de. 
pulped it gives a very satisfactory per cent af 
germination. The time of collection of the 
fruits ig -also of great importance. In the 
ease of this very species we have found the 
first fortnight of January as the best: time, 
which surprisingly agrees with the much earli- 
er findings of Puran Singh {Chemist at 
the Forest Research Institute) that ihe best 
tannin content is also found in fruits collected 
at the same time of the year. 


All these points of detail need accurate 
determination by research. Even the time of 
sowing of the seed, in the case of direct 


. sowing of the seed, specially, needs accurate 
’ determination 


for some such as 


Pinus longifolia, 


species 


Plants in some respects are the most fasti- 
dious of living things. Here at the Forest 
Research Institute experimental garden we have 
a plot under the Casuarina where a single plant - 
of the kudzu (Pueraria thunbergiana) prospered 
growing and covering an area cf 25 ft. in the 
course of aseason and yet hardly a furlong due 


‘south failed to grow under the Tung (Aleurites 


fordit). _ 


For field work accurate information of this 


_ nature makes the difference between success and 


failure. In the planting of the black wattle 
(Acacia mollissima) sowing of the untreated 
seed might be written off as a failure, but if the 
seed is dropped in water brought to the boil and 
kept in it for .12 hours, it develops a mucilage. 
This if washed carefully and the seed cleaned 
and dried gives a very good percentage of germi-. 
nation; such seed after treatment stored for six 
months and sown thereafter gives a better per- 
formance, 


That, in brief, isa glimpse into the basic 
principles of forestry, silviculture and protection. 
My hope is that you have not found me toc 
boring. : 
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Effect of burning on the soil as affecting artificial regeneration, 
NATURE OF THE PROBLEM 


To elucidate the relative effects of burning 
itself as distinct from ash, an experiment was 
started in 1938 in the Experimental Garden at 
the Forest Research Institute, Dehra Dun, in 
which four different treatments were compared, 
That led to an experiment with a more elabor- 
ate lay-out in the following year. But of these 
we shall have the details later. The scope of 
the problem is considerable, as results can not 
only be of direct benefit in artificial regener- 
ation work, but also in solving allied problems 
of natural regeneration of important species. 
The immediate bearing, however, is an artificial 
regeneration work where planting and direct 
sowings are resorted to on a large scale... 


2. The results obtained are by no means 
conclusive, but in view of the importance of the 
subject, it seems essential to review our 
knowledge and experience. 


REVIEW OF IMPORTANT LITERATURE ON 
Tuk SuBpECT. 
Effect of fire 
. 3. Studies by F. J. Alway and P. R. 
McMiller (1933) in Minnesota (America) have 
indicated that the litter and partially humified 
material on the forest floor may contain 2 
percent or more of nitrogen. All the nitrogen 
is lost, when organic matter burns (1). 

4. Burning destroys organic acids and 
liberates bases, which further neutralize the 
acids in the soil, thus improving conditions 
for biological processes and plant growth. (1) 

5. Burning changes the soil flora and 
makes conditions favourable for the growth of 
bacteria rather than fungi. A different type of 
process therefore occurs, probbly more of 
certain nutrients become available for promot- 
tion of biological action and plant growth, (1). 

6 A study made with four soils taken to 
to depth of six inches from a stand of Douglas 
fir (Pseudotsuga taxifolia), in America, gave 
the following conclusions: 

Nitrification in forest soils is stimulated 
by burning and the liberation of the basic ash 
matetrials, 

Burning and the increased nitrification 
increase the soluble mineral nutrients in the 
soil, probably for sometime after burning, 

Burning destroys not only the organic mat- 
ter on top of the soil, but may destroy some of 
that in the immediate soil surface. 


The temporary effect of burning may be 
helpful at least in some respects, but since the 


productivity of the forest soil depends upon 
gradual mineralization of the fallen. litter, it 
does not appear reasonable to expect continu- 
ous and often repeated burning to improve 
forest fertility. (1). 


7. It has been stated that burning reduces 
the protozoa population of the soil, thereby 
increasing the activity of nitrifying bacteria and 
this is one of the reasons for increased growth. 
Burning also probably provides increased: pot- 
ash in available form. Whatever the reasons 
may be every practical forester will agree gener~ 
ally on the benefits in weed control and acceler- 
ated growth obtained by the use of fire under 
Indian silvicultural operations. Burning is 
employed in the natural regeneration of Shorea 
robusta, for the purpose of converting an ever- 
green under growth into grass, thereby making 
use of the well-known fact that fire puts back 
succession and favours savannah at the expense 
of the forest, (3). The chief exception to the 
generalizatioa that a burn is beneficial in re- 
generation work, is in evergreen forest types, 
where expetiments go to indicate that a burn, 
if not actively harmful, in no way benefits seed- 
ling growth in these forests. (10). 


8. Inthe case of the Eucalyptus obser- 
vations made in a number of forest types in 
Australia, have shown that a strong surface 
fire in a Eucalypt forest will destroy practically 
all Eucalypt seed, except that carried by the 
trees at the time of the fire. Many. areas are 
to be seen in certain Eucalypt forest regions 
where there is a complete absence of regener- 
ation following a fire, and thisis attributable 
generally to the absence of seed on the mature 
tree, when the fire occurred. (7). 


9. Although atone time a general final 
burn was carried out as the last stage in re: 
generation operations in the jarrah forest 
(Eucalyptus marginata) in Australia, the use 
of fire in this connection, except for burning 
large isolated heaps of lop and top, has been 
discontinued for a number of years past, result- 
ing in considerable improvement in the stocking 
and vigour of regrowth on treated areas, (7), 


10, The only known cases of natural re- 
generation of Eucalyptus trees in India, how- 
ever, have been the result of accidental fires. 
These fires must obviously bave occurred he- 
fore seedfall, or there was enough seed on the 
trees at the time of tha tires. Profuse regener- 
ation of Adina cordifolia following slash burn- 
ing has also been observed in the U. P. (3), 
and by Mr. H.S. George, 1. F, S., inthe C. P. 
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11. In other Eucalypt forest rype fire 
may play a useful part insecuring a satisfactory 
stocking by natural regeneration, and may be 
used even to control to some extent the mixture 
of species in the new crop. ‘With this latter 
object in view over-mature and useless trees of 
the less valuable species are ring-barked some- 
time in advance, in Australia, so that their 
seed falls and is destroyed by the.final burn, 
which is designed to clean up all slash and te 


encourage a uniform stocking of seedlings from. - 


seed on the living trees remaining on the 
area, (7). 
12. On the other hand, the benefit. of 
burning after clear-felling has been questioned in 
the case of the plantations in Darjeeling, where 
coppice regrowth is desired as part of the new 
crop; and the utility of brushwood burning in 
the Punjab irrigated plantations has from time 
to time been debated. Slash burning in the 
wattle plantations of Natal (Africa) has.as the 
result of Craib’s research, been given up. in 
favour of piling in rows. (3). , 


13. Effects of burning of slash éetc., in 
Kashmir, were summarised as under. 


(i) Fire, especially a fierce - one, kills 
outright all living organisms in the soil. It is 
Just possible that a symbiotic population takes 
complete possession of the soil before a non- 
symbiotic one can enter and consequently more 
favourable conditions are produced in the soil 
for succeeding vegetation. ; : 


(ii). . With the reduction of protozoa, the 
activity of nitrifying bacteria is increased which 
improves the soil and the growth. ae 


_ (iii) Severe fires kill all weed growth and 
give better prospects for tree seedlings to grow 
and flourish on the soil. : ce 


(iv). Soil is improved physically; even & 
heavy clayey soil becomes friable and makes 
good tilth. (9). 


14. Experience in the field, in Kashmir, 
has shown that the severer the fire from slash 
burning, the better are the results of sowing of 
Cedrus deodara seed in beds devoid of ashes, 
while the contrary is true where beds are cover- 
ed with a thick layer ot ashes (9). . 


15, The most magnificent Cedrus deo- 
dara plantations in Kashmir are the result of 
good burning, where the soil was baked red 
like a brick. (9). 


_ Most of the advance growth inthe Kashmir. 
coniferous forests is the outcome of fierce fires 
followed by fire conservancy. (9). 
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- 16, Other instances of the good effect of 
sevete. burning are the changes of succession in 
fir forests. in Kashmir, where vast areas of fir 
yielded place to Pitts excelsa after huge con- 
flagrations (9). 


Plate I shows dense natural regeneration of 
Pinus excelsa after a severe fire, in Bashahr, 
Punjab. - 


17. If the effect of 
other than -beneficial, there 


slash burning was 
would be none of 
seedlings in ash 
beds in regeneration areas in Kashmiir. (9). 


It has been proved in regeneration work 
in Kashmir that seedlings grown in burnt areas 
far surpass those raised even in nurseries, in 
vigour, height, growth and even in colour. (9). 


18. The following figures give the aver- 
age survival percentages and mean heights from 
29 experiments conducted during five years, in 
the dry fuel forests of Madras (normal rainfatl 
24, 88 inches) comparing results of direc: 
sowings on 


(A). soil worked, but not burnt, 
(B). .soil neither worked nor burnt, 
(C). . soil worked and burnt and 
(D). soil not worked, but burnt. 


Survival percentage at the 


Year of No. of ' 
experiment. species end of the second growing 
(averaged) season. 

A B c Dd? 

1934, 4 8 “14 29 45° 
1935, 6 20 7° 47 25 

1936. 6 18 11 42 41° 
1937. 6 9 ll 49 53 
1938, 7 26 25 76 71 

Average. 16 14 49 47 © 

_ Year of No. of Mean height in inches at the 

“experiment. “ species. end of the second growing 

: (averaged). season. 

A B C D 
1934. 4 13.7. 10-1 14.8 10.4 
1935, 6 147 9.3 19:2 17.2 
193€. 6 153 14.7 25.3 25.8 
1937, 6 8.5 6-2 225 18,1. 
1938. : 7 9.5 100 329 .27.2 

.. Average 12.3 10.1. 229 19.7. 


The species used were Acacia planifrons, 
Acacia arabica, Acacia leucophloea, Albizzia 
amara, Cassia auriculata, Dolichandrone 
crispa, Tamarindus: indica, Wrightia tinct: 
oria and Zizyphus jujuba. : 


Combining all the above data we get the 
following results : 


1949] 


Treatment, Survival per cent. Mean height. 
Burning. 48 21.37" 
No birning. 15 1].2”’ 
Worked pits** 33 17:6" 
No soil working before sowing* 31 14.9”” 


**The soil was worked 9’’ x 9’’ x 6" at 
each patch before sowing, 


*Only enough soil 
seeds was done. 


The investigation has thus given us the 
definite conclusions that burning before sowing 
is essential and that soil working before sowing 


is decidedly beneficial. (11). 


19. Anarticle by Frank Heyward in the 
Journal of Forestry for May 1938 records the 
results of 44 experimental fires. Findings indt 
cate that the heat from the majority of forest 
fires in the long leaf pine region is insufficient 
to impoverish the soil, and that the slight 
heat which enters the soil during these fires 
may even favour plant nutrition. (8) 


20. Experiments conducted near Lenin- 
grad shcweJ that there isa close dependence 
between the forest cover and the nitrification 
capacity of the soil. Fire always stimulates 
nitrification, inducing it where it was absent 
previously, and considerably intensifying it 
where it was alrea:ily present, moderate fire- 
clearing being better than a strong one. In 
som: cases nitrification began almost immedi- 
ately after a moderate fire clearing. In report. 
ed experiments effect of fire on the soil lasted 
for 5 years, In all cases the maximum nitri- 
fication occurred in the fall, Mechanical mix- 
ing of the mineral soil with th: upper layer 
fav urs nitrification, Soil nitr'fication seems to 
favour the growth of grasses and broad-lea ved 
trees more than that of conifers, (22). 


21. It is possib'e that the effect of fire 
is entirely different in the tropics to what is the 
case in temperate climates and that any results 
obtained in Europe will entirely be inapplicable 
to India. (3). 


22. Unburnt areas studied in the long 
leaf pine in Anezici were characterized bya 
layer of pine needle litter fram 2 to 3 inches 
deep. Except in openings in the stands of pine, 
only a scanty grcund cover wis present. On 
the frequently burnt areas only a small quantity 
of litter was present, but a ground cover, con- 
sisting of wiregrass and a wide variety of broad- 
leavedsiherbaceous plants, including numeious 
members of the Leguminosae was typical. 
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Differences in the ground cover are believed to 
be due to burning. (12). 


EFFECT OF ASH. 


There are certain compensating effects 
which follow burning. Ash is liberated and be- 
comes an immediate source of available nutri- 
ents. (1)- 


24. Laboratory experiments carried out 
in Germany have shown that of the seven spe- 
cies, pine, spruce, fir, larch, black pine, beech 
and birch, examined there was almost none that 
was in any way favoured by fresh ashes of the 
type resulting from forest fire either in germin- 
ation or early plant development. On the con- 
trary the ashes were always quite harmful, 
generally reducing the germination figure. 


25. 


Tndian experience. 


This appears to be quite contrary to 
Sowing of Cedrus deodura 
in burnt heaps of slash results in greatly 
increased .development; the same result is 
obtained with the standard rab system of 
regeneration in Bombay and Madras. In Barma 
a good burn is considered essential fora suc: 
cessful taungya plantation and every jghum 
cutter in Assam will agree with this proposi- 
tion (3). 


26. It may be noted, however, that the 
extreme comparison of growth on ash in the 
laboratory experiment, is made with growth on 
specially selected mould, which is a more 
favourable seed bed than the average forest 
floor. It isinteresting to find that even the 
sand-loving pine does better on mould than on 
sand. Germination on ash was, for five of the 
seven species in the experiment, better than that 
on sand and itis in the plant percent that the 
ash failed. Moreover, the average weight per 
plaat wag greater on ash than on sand for four 
of the species and greater even than the weight 
on mould for three species. Under the usual 
conditions of natural regeneration, size and 
vigour of the plants are more likely to be ‘of 
value than plant percent. The experiment is 
therefore not so wholly against the ashes'as 
appears at first sight. (6). 


27. The poorest germination and growth 
of hollock (Terminalia myriocarpa), in’ Assam 
plantations, occurred where the ashes had been 
the thickest ie., in those lines where the fire 
had burnt the fiercest and the longest. A ccin- 
parison of the growth for one, two or more years 
afterwards in lines where it was known that the 
fire effects had not been equal, showed the best 
results in places where the burn was either 
light or practically negligible. (5). 


a2 


28.~-Burning the vegetation returns to the 
soil all the mineral elements taken out by the 
plants during life. The relatively small volume 
of ash can, as a rule, easily become incorporated 
with the surf ice layers of the soil and, provided 

. that there is n» erosion, leaching by subsequent 
rains will «rash the soluble contents of the ash 
into the soil, This has bean demonstrated in 
Burma by J. Charlton (Note on the effects of 
Taungya on Burma forest sails. Agriculture 
and Livestock in India, Vol. vf. part 1, Janu- 
ary 1934), who showad that the burninz for 
Taninzya in forest in the Shan States, consisting 
mainly of oaks, chestnut and Terméinalia tonten- 
tosa, resulted in a reduction af the lime require- 
ment of the soil by half. In Pyinmana no 
differences were detected except in the case of 
potash which increased significantly in the top 
6 inches of the soil and insignificantly in the 
subsoil. In Akyab, tawmzya resulted in no signi- 
ficant changes, which Charlton considered to be 
due to the lack of bases in the bamboo Melo- 
cauna banbusoides, which constituted the vege- 
tation, as compared to the tree growth in the 
Sh n States. Passibly alsa under the very 
bigh rainfall of Alkyab, leaching and run-off, 
which would be accentuated by the entire re- 
moval of the vegetative cover, were so great 
as to remove all the newly added soluble mine- 
ral materials. (6). 


29. The better growth of young Eucalyp- 
tus which develop on and around so-called ash 
beds is a striking feature of the natural regener- 
ation to be seen in most Eucalyptus forests, 
Where the accumulation of ash is very great, 
ywing tothe burning of alarge log or a big 
heap of debris, the seedlings tend to be distri- 
buted around the elge of the ash. Field obser- 
vations in Austrailia indicate that seellings on 
of around ash beads derive ben2fit not only fron 
the fertilising value of the ash, but also fron 
the absence of grass and scrub compstition in 
consequence of the fact that ground flora spe- 
cies take many years to become established on 
ash beds. On the other hind, attempts to sti- 
muiate the growth of young EucalyStus and 
exotic conifers, both in the field and in the nur- 
sery, by the application of a dressing of ash 
have not given positive results in any kuoown 
instance. (7). 


30. pate speaking, exotic pines plan- 
ted after the burning of laees accumulations of 
slash on sites on wiich inferior stands of 
Eucalyptus have been cleir-felled to make way 
for the establishment of pine plantations, tend 
to show so newhat batter growth where a severe 
burn has resultel in comparatively heavy de- 
posits of ash. One exception occurs in certain 
parts of the south-west of western Australia, 
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where Pinus vadiata planted immediately fol- 
lowing a heavy burn of Eucalyptus slash deve- 
lope ed within 2or 3 years @ disorder known as 
“Rosetting”’, altnough the same species planted 
on the same soil types on adjacent areas which 
have been clearet for some years and cultivated 
or lait down under clover pasture giew quite 
normally. The use of zinc sprays restored the 
small “rosetted’’ pines to a healthy condition, 
but no work was carried out to show why youug 
pines planted after heavy slash fires in the loca- 
lities referred to should suffer from a deficiency 
which could be adjusted by the application of 
zine salts. (7). 


ps 


31. Experience in Kashmir in the field 
showed better results in Cedrus deodara seed 
sowings in beds devoid of ashes, the contrary 
being the case where the beds were covered wi 
a thick layer of ashes. (9). 


32. Sowings of Cedrus deodara, in Kasb- 
mir, in ash beds have failed more than once, 
where ashes were left accumulaled and seeds 
were sown over them. Just as seeds do not 
germinate on a heap of manure so they do not 
germinate on a heap of ashes, for want of 
mineral constituents. (9)- 


4 


33. More than once was it observed in 
Kashmir that ash bets were full of excellent 
growth of Cedrus deodara seedlings where 
ashes had been completely removed from them 
and re! soil exposed before sowings (9), 


34. It has further been observed in nature 
that where severe fires have occurred in the 
Kashmir forests, no regeneration of any tree 
species takes place in the irst two years due to 
the accumulation of ashes, but as soon as the 
ashes are removed by wind or rain, then re- 
generation of cedrus deolara ot Pinus excelsa 
begins to take possession of the ground. (9), 


35. Contrary to Australian experience, 
dressings of ash, in Kashmir, are, however, 
beneficial in Cedrus deodara plantations and 
nurseries. (9). 


36. In teak plantation work it is common 
knowledge that where the burn has been excep 
tionally heavy and the soil has been baked red 
like a brick, neither teak nor weeds nor any- 
thing else except certain mosses will grow, but 
in such céases as have been recorded the ashes 
were not removed. Failure on these severely 
burnt patches may.be due to the excess of ash 
and not to the baked condition of the soil (10). 


37. 
the past, 
manurial 


The good effects of a burn have in 
generally, been attributed to the 
value of the ash. Coster in his 


2 ae 


experiments in burning areas for planting teak, 
showed 62 percent better height growth in the 
first year. (16). 


38, Tris probable that these conditions dif- 


” fer for diffrent species, e.g., Alina cordifolia - 


and Witragyna parvifolta both germinate readi- 
ly in beds of ash whereas other species (e. g. 
Terminalia myriocarpa) showed a lesser toler- 
‘ance toit. They will also differ for different 
soil conditions. (19). 


39. Soils from burnt areasin the long 
leaf pine region in America showed pH values 
ranging from 0.15 to 0.48 units higher than 
those of unburot areas, whereas replaceable 
calcium totalled as muchas 101 percent more 
on burnt soils thay on the correspondinz un- 
burnt soils. Changes in acitity and in replace- 
able calcium can be attributed to the addition 
of ash following fire. (12). 


BIOLOGY oF UNBURNT AREAS. 


40. Decomposition of leaf litter or any 
high carbon material results usually in slow 
production of availible nitrate. Fungi which 
are especially active in the upper layers produce 
acids and thus discourage nitrate forming. or- 
ganisms. Nitrifying orginisms are most active 
in neutral or alkaline soils 
need nitrogen for their own cell protoplasm 
during growth. Any nitrate that is produced, 
therefore, is likely to be consumed by organ- 
isms. (1). : 
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INTRODUCTION. 


In the year 1911, Mr. I H. Burkill, then 
the Economic Reporter to the Govt. of India, 
identified leaves of Buxus sempervirens Linn. 
from a collection of fossil plants made by Mid- 
dlemiss at Liddarmarg (alt. 10, 600 ft.; lat. 30° 
4-": long. 74° 39") in the Pir Panjal Range, 
Kashmir (Middlemiss, 1911, p. 122). 

These are now found to belong to two 
distinct species (Puri, 1940, 1941) B. Wallich- 
sana Baillon; and B. papillosa C, K. Scho. 
both of which do not grow in the Kashmir 
Valley today. The present paper is devoted to 
the description of these leaves which are for 
the first time figured and described under their 
correct name, 


During the preparation of this paper I 
have freely received encouraging help from 
Professor B. Sahni, F, R.S. to whom Iam 
deeply indebted. Modern leaves reproduced 
in photos 4, 5, 8, 9 were kindly sent m2 at my 
request by Dr. R.R, Stewart from authentic 
sheets in his Herbarium, for which I wish to 
express my sincere gratitude to him. To the 
Director, Geological Survey of India I am 
thankful for the loan of Middlemis’s collection 
and also for supplying me at my request photo- 
graphs of the fossils. 


DESCRIPTION. 
Fasity Buxacrar. 


The fossil leaves belonging to this family 
may be linear or linear-oblong in outline. The 
margins are always entire. The leaf lamina 
usually tapers down into a narrowed base, 
which may in some cases be wedge-shaped. 
Apex is always acute. 


In addition to being different in shape and 
size the leaves possess a distinct venation which 
is charicteristic in the tw» spacies. The ven- 
ation is usually indistinct in modern leaves 
which have to be partially macernted to bring 
out the net-work of veins for comparison with 
the fossils. The photographs reproduced in 
figs. 4, 5, 8, 9 were mide from partially mace- 
rated leaves. 


KEY TO THE SPECIES. 


1. Leaf, oblong, secondaries many, bifur- 
eating away from the midrib to form a wide 
mesh-work—B, Wallichiana (1}— 


2. Leaf linear, secondaries more than in 
the first species arising very close; bifurcate 
and anastomose very irregularly to form a close 
meshwork......B, Papillosa (2) — 


(1) BUXUS WALLICHIANA BAILLON. 
(Photos 1.5). 


The natural size photographs 1-2 illustrate 
two fossil leaves one of whichis about half of 
the leaf representing the basal portion only. 
The other specimen is a complete leat, which is’ 
oblong in outline with a narrowed base anda 
roundel apex. The margins are entre The 
incomplete Ieaf (photo 2) Seems to have been 
of a larger size and inthis respect it compares 
with one of the modern leaves reproduced in 
photo 4. 


The venation is pinnate-reticulate; it con- 
sists of a midrib, which is somewhat p-omi- 
nent, and a large number of distinct later- 
als, which shoot out from the midrib at acute 
angles. The laterals bifurcate and anastomose 
irregularly in the lamina to form a character- 
istic net-work of large meshes. Some of these 
break up into a network of smaller meshes, 
which constitutes a finer reticulation, seen 
clearly in photo 3, in wli h the complete leaf 
is enlarged to five diameters. 


Our fossil leaves are idJentica] with modern 
leaves of Buxus Wallichiana Baillon. (photo- 
4, 5.), a tropical shrub of the Himalayas which 
is unrepresented in the modern flora of the 
Kashmir Valley. 

Number of specimens: Two 

Occurrence: Lidjarmarg at 10610 ft., 

in the Pir Panjal Range, 
_ Kashmir. 

Collections: C S Middlemiss, 1910. 

Registered Nos. of figurei 


Spscimens: Photos. I, 3-G.S. I. No. 
. K. 14/948 a8”. 
photo. 2 ~ G.S. I, No. K. 
14/950 
(2) BUXUS PAPILUOSA C. K. Schn. 


(photos. 6 9) 


Photo 6 illustrates in a natural size a_ fos- 
sil leaf which is linear in outline and measures 
1.3 inches long by .3 inch in the broadest part. 
The leaf lamina, which is broadest near the 
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middle gets narrowed on both sides to form an 
acute apex and a wedge shaped base. The 
margins are entire, 


The venation is pinnatereticulate with 
very close secondaries. It consists of a fairly 
thick midrib, which gives off on its either side 
a large number of weak secondaties in a mixed 
(both alternate and opposite) manner. The 
secondaries arise very close to one another and 
soon start variously branching and ‘anastomos- 
ing to form a network, which is very character- 
istic. The secondaries and their branches are 
not only much finer than the midrib but they 
arise very close to forma compact network, 
The network of the tertiary reticulation is hard- 
ly distinguishable from the main meshwork 
formed by the secondaries and their branches. 
This is clearly seen in photo 7 in which the 
leaf is enlarged to five diameters. 


The fossil leaf on account of its shape, 
size, margins and venation favourably com- 
pares with modern leaves of Buxus bapillosa 
C. K. Schn,, two of which are reproduced in 
photos 8, 9, for a comparison with the fossil. 


Number of specimens: ‘Two 


Occurrence: Liddarmarg at 10, €00ft, 
inthe Pir Panjal Range, 
Kashniir. 
Collecticn: C. S. Middlemiss, 1910. 
- Registered No. of figu:ed 
Specimen: K 14/951 ii) 


MODERN DISTRIBUTION OF BUXUS. 


The genus Buxus belongs to the family 
Buxaceae which includes 6 genera and 60 s;e- 
cies of modern plants; of tvese nearly +0 species 
are assigned to Buxus. Yhey are chiefly tem- 
perate and tropical in their global distribuiton 


Of the two sections of the genus, one 
(Eubuxus) occurs only in Europe, Asia and 
Africa, whereas the other section, Tricera, is 
confined to the West Indies. 


Buxus sempervirens, the chief European 
species has its home in Central and Southern 
Europe and North Africa; however, it extends 
eastwards through A:iatic regions to temperate 
Himalayas and thence into China and Japan. 

The Indian box differs from Buxus semp- 
ervirens and comprises of two distinct species 
(B. Wallichiana and B. papillosa) both of which 
have been discovered from the Karewas. 

1. Buxus Wallichiana Baillon., a small 
evergreen tree, occurs in the Western Himalayas 
at altitudes of 4,000 to 9,000 It. extending east- 
wards to Nepal and also grows in Bhutan at 
the same elevations. It is locally abundant in 
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slopes of the Main Himalayas. 


Bashahr at elevations of 6,C00 to 8000 ft.; alsa 
Kulu at 7,500 ft., occuring gregariously at < 
elevation of about 6,500 ft.in Chamba. It occu 
fairly commonly in the United Provinces, e. 
in Jaunsar it grows at 7,000 ft., in Tehri Gar 
wal at 8 000 ft., and in the hills of Kumaoa an 
Garhwal it occupies an altitudinal zone betwee 
7,000 and 9,090 ft, 


It is a shade loving tree, which usuall 
grows under athick canopy of Oaks, maple 
Aluus, Taxus, Ilex, Picea and other large trees 
In shady ravines and moist sheltered places i 
flourishes, often ascending to high altitude:; br 
hot aspects of exposed rocks and snowy peak 
are unsuitable habitats for its growth where i 
-is seldom found. ‘These facts would probabl 
explain to some extent its localised cecurrenc 
The nature of the soil is also one of the factor 
which immensely influences its growth. I 
Basbahr, where itis locally abundant, it flouri 
shes on shale and gneiss, whereas it grows o1 
mica schist in Chamba, and in the Jumn: 
Valley it is found growing both on gneiss an 
mica schist. 


It does net occur anywhere in the Kashmi 
Valley, the northern slopes of the Pir Panja 
Range, or the southern slopes cf the Mai 
Himalayas, where it is supposed to have existe 
in Pleistocene times; however, it is recorde 
from Udhampur in Kashmir, iz 


2. Buvus papillosa Schn. Unlike the firs 
species itgrows on hot and dry slopes of the 
outer Himalayas from Jhelum westwards at 
altitudes of 2,000 to 4000 ft. It extends further 
west into the trans-indus territory and occurs in 
the Garamthum forests in Hazara. Between 
Thal and Badishkhel in Afghanistan it has 
been found at an altitude of 4,0 0 ft., and was 
collected from the Peshawar Valley. In the 
Salt Rarge and dry hills around Kalachitta and 
Margalla in the Rawalpindi District it is fairly 
common on sunburnt soil, and occurs usually 
on dry limestone but in the Salt Range it grows 
on sandstone. In plains, it is mostly cultivated 
e.g., in Lahore and Amritsar it does well as an 
ornamental shrub in gardens. 


Like B. Wallichianva this species also does 
not occur anywhere in the Kashmir Valley, the 
northern slopes of the Pir Panjal or the southern 


A comparison of the past and present 
distribution on these two species in Kashmir 
lends farther support to the conclusions that the 
Kashmir Valley during the Pleistocene had ex- 
perienced a tropical climate (Puri, 1943, 1944 
1945, 1946, 1947, 1948) essentially dissimilar to 
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what prevails near the Manasbal Lake at 
present time. 


the 


SUMMARY 


1. The fossil leaves referred by Middlemiss 
and Rurkill to Buxus: sempervirens Linn from 
Liddarmarg, Kashmir, are figured for the first 
time and described under two species B. 
Walhchiata and B. papiilosa. 


2. A comparison of the past and present 
distribution of the species reveals that while 
they were found on the northern slopes of the 
Pir Panjal and in the valley during the early 
Pleistocene they are no longer found in these 
regions at the present time. All their past 
associates have also disappeared from this part 
of the Himalayas. They are, nevertheless re- 
presented in the Sub-Himalayan region, and 
rain forésts of the North Western Himalayas 
today. 


“3, Some remarks have been offered on the 


changes of climate in this region and it has been 
pointed out that the topical climate of the 

valley has altogether changed since the Pleis- 
tocene and at the present time the Liddarmarg 
locality experiences a temperate climate. 
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EXPLANATION OF PLATES. 
Plate I 
Buxus Wallichiana Baillon. 


1. No. K 14/948 a8 


Fig 1. Fossil leaf. G.S 
Nat. size. 

Fig. 2 incdaislete fossil leaf, GS. No. K 
14/950 (i) Natural Size. 

Fig. 3. Fossil leaf (fig.t) enlarged to show 
venation. N ca. 5. 

Fig. 4. Modern lesf, partially macerated in 
water to show venation. Nat. size, 

Fig. 5. Modern leaf enl -tged to show vena. 
tion X ca. 4, 

Plate II 


Buxus papillosa C.K. Schn. 


6. Fossil leaf. G.S.I. No. K 14/95], 
Nat size. 


§ 


§ Xca, 
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Fig. 7. Fossil leaf enlarged to show vena- * Nat, size. 


tion X ca. 5. was ; ; 
Fig. 9. Modern leaf enlarged to show vena- 


Fig. 8. Modern leaf, partially rotted in water. tion. K ca. 5. 


WHICH WAY DARWINISM 
By SHRI SHER SINGH 


Evolution implies advance and progress. 
But against what? .....against something stable. 
So there must be both mutability and immuta- 
bility......and out of these, mind is mutable 
and evolving, and the body is somewhat fixed 
or stable, as it should be. The latter also 
changes with race-crises or transitions. 


It is not intellect alone that emerges, it is 
Beauty and more: Consciousness which also 
comes in......like Gold sparkling out of heaps 
of sand, mica-dust and rock detritus, The 
gold will correspond, in this case, to Beauty, 
sand’ is body-matter, ‘mica dust’ being merely 
vital energy. It has been recognised of late 
that at different levels (or shall we call them 
crises?) a Somewhat new quality appears on 
the horizon: as I-Consciousness in man, which 
is quite apart from somewhat dim consciousness 
that is associated with nervous mechanism 
which pervades all creation, This consciousness 
is, therefore, in aclass by itself, and is head 
and shoulders above that general consciousness 
which isin lower creation. Instinct found in 
ants and bees, and in other animals is on a 
much lower scale; indeed, it is like a dwarf-foot- 
hillas compared with the high Himalayas of 
Reason. With rezard to instincts Darwin 
himself wrote: “The instinets appear sufficient 
to overthrow my whole theory’ for he could 
not find out any stage when the honey-bees, for 
instance, built their honey-combs any the less 
symmetrical: there were never ‘variations’ one 
way or the other, and it was obvious. that some 
organic force made them already ‘perfect’ i.e. 
such as they should be without requiring im- 
provements whatsoever, as they have never 
done in the past. If this is so for ‘instincts’, 
how much more should be the great gulf of 
separation wher we reach the stage of human 
consciousness which is su getteris..... quite 
apart from the remaiving animal kingdom. 
Considering these extraordinary changes which 
have no normal variation connections with the 
predecessors, but stand up quite apart infinitely 
more than what even the ordinary mutations 
will postulate...... the conception of evolution 
has been expanded so as to include these Higher 
Changes ..........this is called EMERGENT 
EVOLUTION, ‘This is, therefore, one direc- 
tion in which Darwinian theory has been modi- 
fied of late, but this is not all. 


There is another change which is still 
more subtle inasmuch asit covers the whole 
field of ‘small’ changes also. In the past, atten- 
tion was concentrated on special changes or 
adaptations’ which brought an organism into 
line with the environment. Now, it has been re- 
alised that animals have, in their protoplasmic- 
complex, higher adaptability so that they can 
live in different habitats in spite of adverse 
surroundings; and this adaptability enables the 
plants to have, somewhat similar control over 
nature as an European, for instance, has on his 
environments for he manages to live in hot 
countries just as much asin cold, Many ins- 
tances of this kind have been worked and 
tabulated; for instance, in the case of insects 
that live in extra-hot deserts where they can do 
so by deep burrowings, where in the external 
temperature does not disturb them, and when 
they can come out in cold night......and, atthe 
same time, the insects can live in other places 
with some equal elasticity. This has been 
called tha THEORY OF ORGNIZATION 
which is described as under by Robson and 
Richards: — 


“Animals are not only adapted to deal with 
special stresses and crises of their environment, 
but they are also able to regulate themselves 
to a diversity of environmental stresses and to 
avoid the evolutionary “blind alley’ of speciafiza- 
tion. As Bateson has said, we animals, live 
not only by virtue of, but also is spite of what 
we are ..... There are two processes at work at . 
any rate in the higher animals: the selection 
of the environment by the animal ‘as well as’ 
the natural selection of the animal by the 
environment “*......... Darwin emphasised the 
latter, but Organization now emphasises the 
former. The Darwinian theory was somewhat 
negative and deductive, this is more positive 
and has greater comprehensiveness, This ex- 
plaias difficult cases of co-ordination and particu- 
larly of control of temperature by living crea- 
tures: as the honey-bees do, for instance, by 
‘fanning’ their beehives. On the other hand, 
the ants and even the bees have higher tem- 
peratures in their nests at breeding time partic- 
ularly. Thus in ants, Wheeler (1913) records 
that the temperature may be higher by 10 
degrees centigrade as compared with the outside 
air, This points to higher ‘organisation’ or 
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mode of ‘life’ which overcomes envinonment ra- 
ther than succumbs tothe same. If this is true, 
asitappearsto be the case, the ‘variation’ is 
but one rule by which Life overcomes resistance 
i.e, by ‘proselytization’ i.e. by becoming blindly 
sheep sh to the chain of envirorments. More 
cften, living beings overcome the iron causa- 
tion by their ebuilient activity and are adap- 
table to more ‘spheres of influence’ than one. 
This is just as it should be if Life has some 
independence and freedom of its own: freedom 
to adopt more than one of the many alternatives, 
‘and even to migrate from unfavourable circums- 
‘tances to places where amenities of life are 
more abundant. Instances of this mass-migra- 
‘tion occur as much in insects asin man......s0, 
after all, there is no hide-bound course as the 
old theory postulited .... thus more ‘elasticity’ 
hss come in our conception of biology of late. 


Moreover, itis realized that it is not merely 
the ‘unfit’ that go to the wall; not unoften, even 
the so called fit ones are decimated ..... this is 
what has occurred in the past say bv goat des- 
truction of forests and likewise by fire or other 
such uncontrotled forces. In these cases, the 
goat and other harmful animals do damage in- 
discriminately: to good and bad species alike. 
Erosion is another phenomenon which acts on 
a colossal scale, causes such as these over-dwarf 
the stereotyped Darwinian considerations of 


old. 


Last but not least, we cannot ignore the 
tremendous importance of ‘experience’ both in 
the collective memory of races, as also that of 
individuals. The following example culled at 
random from one big list of such experiences 
is quoted from Reinhard’s experiments (1929) 
on a wasp in which casea “female wasp was 
confined in the centre of three concentric glass 
funnels standing on sand. On her first attempt 
she burrowed under the edge of the inner one 
and ran up between it and the second; on trials 
2tol5 she burrowed under all three funnels; 
on trial 16 she behaved as on the first occasion; 
while on tria's 17 to 22 she ran straight up the 
neck of the inner funnel. After each trial she 
was captured and placed inthe centre again, 
till, on the 22nd escape, she eluded capture. 
(quote@ on page 354 of RS’s book thid). If 
even the little things of earth profit by their 
experience, why not higher animals? The ex- 
periments of Pavlov in Russta on rats and 
apes, and on conditioned reflexes, als» tell us 
relevant tale. Macdcugall has presented evi- 
dence to show that rats trained over 23 genera- 
tions may be definitely modified: the animals 
had to escape a basin full of water. They 
could attempt to escape either at a lighted 
platform (in which case they received an electric 
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shock) or at unlighted one (without a shock), 
There was evidence that the number of mis- 
takes made by the rats before they chose the 
exit where they did not receive the shock was 
gradualiy reduced with each generarion. It 
appears, therefore, that a prima facie case has 
been made out for inheritance of acquired 
characters, although the same cannot te said 
for each and every character. It must bean 
effect of deep penetration which can effect the 
germ cells. This holds outa ray of hope for 
all those who believe that we have our evolu- 
tion ‘in our own hands’, in other words, we can 
exercise intelligent selection and thus, guide 
the course of destiny fiom generation to genera- 
tion, towards betterment. 


All this shows that Darwinism has to be 
superseded by a super-Darwinian philosophy 
which, interalia, believes more in subtelety of 
Life than in hide-bound causation and adapta- 
tions; the rigid chain of determinxism is brea- 
king as much in biology as in atomic world of 
physics; and we are seeing the dawnof New 
Day that of Divine Superintendence emerging 
in higher and yet higher planes of Reality. 
Darwin had his eye chiefly on vital re-actions 
and physico-chemical considerations; now, we 
have our eye on the Inner World of Life, 
Mystery, and interplay of Forces which have 
their roots deep in the Logos, Wisdom-Divine 
of which Beauty and consciousness are two 
aspects supreme 


II] 


THE ORIGIN OF MAN & MODERN 
DISCOVERIES. 


The Ape and Man: some differences. 


This account will not be complete were a 
brief mention not made of the modern discove- 
ries on the origin of man. That there is some 
relationship between man and monkeys is 
abvious enough for the latter also stand erect at 
times and suckle their infants. Theape has been 
considered to be a near ‘ancestor’ of man with 
some ‘missing links’ which anthropologists have 
long since been trying to discover. Since 
Darwin enunciated the doctrine of evolution 
much water has passed under the bridge and, 
for one thing, we know as certain that no 
ordinary variations can account for origin of 
man .....it must have been, some deep change: a 
tomutation anda very ‘extraordinary mutation’ 
too Between ape aud man there are some 
fundamental differences and of these the follow- 
ing may be menticned:— 


1. In human races, the average capacity 
of brain is 1400 cu. cms. and ranges 
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actually from 920 to 2000 cu. cms. 
In gorillas the brain rises up to 610 
cu. cms. and rarely a little more. 


2. This brain increase is explained by 
longer period of gestation as it takes 


280 days in man, as compared with 220 _ 


days or less for apes. ‘This longer 
period means much delay in hardening 
of the skull, and therefore, a greater 
period of growth. 


3. Thesutures of the human skull do not 
close till the 39th year, while in apes 
and other mammals the skull is made 
ahard fixture ina year on two after 
birth thus, there is 30% after-growth in 
ape, 200% in man, 


4. Then there are bony eye-ridges in apes 
which are absent in man. 


5. Lastly, the lower jaw is massive in 
apes, and there is no well developed 
chin, while in man the jaw is smaller 
and with well-modulated chin. The 
absence of ‘tail’ is also worth mention 
in man. 


Apart from these, mention must be made 
of the intellectual equipment of man, and, above 
all, his appreciation—which two features bring 
him on a much higher level than what the 
body-mould alone will indicate. And to that 
add the copious faculty of intelligent-speech (on 
which rests all literature, so valuable a part of 
man) and als other achievements which are 
not only connected with intellect, but with the 
discovery of ‘Soul’? which feature is entirely 
original to man. So remarkable and so deep- 
seated are these differences that there have been 
some scientists, besides theologians, who have 
held that man is inaclass by himself, and that 
lineally he has over-stepped all genetic bounds 
and has come out asa new creation. On the 
other hand, the whole burden of Darwinian 
philosophy liesin the fact that there are but 
slow and linked changes from one endto the 
other and that there are no unbridgeable ‘gaps’ 
(as leaders of super-Darwin School will 
suggest). 


From the time of Darwin there have been 
two schools of scientists: those that stuck to 
Darwin and those that have differed from him. 
From amongst the latter Sir Oliver Lodge may 
be mentioned, and his place is now taken by 
Pref, Fleming F.R.S. who has started a sepa- 
rate society of which one object is to emphasise 
the unique ‘creation’ of man and his unbridge- 
able differences with the ape-world. 
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The Coatroversy, 


The controversy has hinged around the 
question of emergence of new characters. In 
brief, it may be stated thaton the old theory, 
we can have but permutations and combinations 
of the genes, but never a startling product much 
different from the primeval old stock. If we 
take a fountain, for instance, or rather a series 
of fountains, graduallv lowering cascades, then 
the rise of water in one and all is regulated by 
the headwater behind, it can sever rise more 
than the level of the tank in the background 
supplying all fountains. This is true according 
to the laws of hydrcstatics, and who can deny 
this ? but itis just here where the Darwinists 
differ: they declare that ‘more can be got 
from less !’ in other words water in the founts 
can go much higher than that in the supplying 
tank, against the laws of water level !......it is 
just this which is the trend of evolution: more 
and more from less and less! Those who begin 
from amoeba, the living unit and work up are 
confronted with this difficulty, but on the other 
hand Sir A. Keith on whom the mantle 
of Darwin has fallen, defends this on the ground: 

“We find this ..... the lower produce the hiyher 
webad's happening around us every day; our evolu- 
tion ever tends to move from the simple to the 
complex, from the low to the hgh’. But here 
the crux lies: The seeming upwardness cannot 
come from the basic amoeba (if that is the 
origin); it comes, as the other school postulates 
from the Mindinfinite of which the protoplasm 
is but significant‘spark and emblem. We can 
work down from infinity and get down to any 
numeral, from 1,2, 3.....-9......0n to 10000C00 
ie sORitcecd 999999999 etc. but mere-one cannot, 
by itself, give as much as two, much less the 
hydra-headed Variety that is associated with 
this seemingly-simple Unity (i). Flemming 
rightly, in my opinion, emphasises: “It is erone- 
ous because it (evolution) attributes the producti- 
on of phenomena which appear to our intellect 
and emotion to an agency which is impersonal, 
unself conscious and has no intellect or emotion 
itself and, therefore, cannot produce them...... It 
is merely a PERSONIFICATION OF THE 
CONCEPT OF GRADUAL AND CONTI. 
NUOUS CHANGE”. Continuing, he says, that 
its basis lies back in the ‘| hought of the Supre. 
me Thinker, ic. God. This is not to deny the 
ex stence of gradation in all creation: such is 
planned-creation, no doubt. But all this comes 
from Above; and does not go up, from below 
vertically; as the m»mentum can never be more 
than the headwaters behind, which will be the 
pigmy-amoeba in this case. 


Even on general considerations, one cannot 
expect ‘more from less’ but as we have been 
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‘drugged’ to think like this by Darwinfan philo- 
sophy, so the following from Prof. Bateson, who 
is a foremost Ilving aetiologist, is worthy of 
special condideration; he asks us to consider 
“Whether the course of Evolution can at all 
reasonably be represented as an unpacking of an 
original complex (proptoplasm)...... We may as 
well see whether we are limited to the old view 
that evolutionary progress is from the simple 
to the complex, and whether after all it is conce- 
ivable THAT THE PROCESS WAS THE 
OTHER WAY ABOUT.” He siresses the 
latter view and in support thereof states that 
our cultivated Peas “have been derived from 
the one wild bicolour by a process of successive 
removals’’..... not of successive additions, as 
We are accustomed to consider. The change in 
thought is not new, itis as oldas the Theary 
Divine, which proceeds up from the Simplicity- 
all-inclusive, and then explains things by succe- 
ssive removals. In radium, for instance, we 
have the process of paring i.e. of splitting of the 
complex into still simpler units, each step 
marked with radio-activity and emission of 
Prctoplasm is, after all, not so simpe as we 
think, and the ‘potential-Immortality’ of the 
amceba, will itself demonstrate that we attain 
our coinplexity by the ‘death’ of that inner 
elasticity which is at its highest in the immortal. 
amoeba. The current of opinion has been 
turning round, of late, and evolution is new 
considered also as a process of ‘devolution’ from 
the highly-complex to very simple, 


Probably truth liesin reconciling both the 
views. but the reconciliation can came only by 
recognising the mystery of life with which is 
connected the problem of protoplasm and its 
complexity, To say that life originated de 
10v0 Le. of itself from chemical elements is 
again to deny its essential mystery. Opinion 
is veering round to the other side that Life IS 
ORIGINAL, and that all matteris derived 
from it, and not vice versa, much as we know 
now, that Energy is the first basic stuff, and 
that atoms and molecules are aifferent aggre- 
gations thereof. Itis for this reason tat clas- 
sical wave-theory is now being reconciled with 
euergy-quanta, which are parcels of energy. 
Likewise, Ditwin’s conception of old has be- 
come much tooold for modern bio-genetics. 
We recognise the mystery of protoplasm and 
meet it half-way by bombard.nent with neut- 
rons and other high-speed purticles ..ie, we 
meet it by coming to its own plane, which is 
that of Energy, This is just as it should be, 
ani this indicates the change that has come 
over since Darwin’s time. It is the keynote to 
understanding of what follows. 
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The Origin cf Man. 


The origin of man must have no doubt 
come from the living-Spark, that of Life, which 
is associated with sex cells. One thing is cer- 
tain: before animals can come in, there must 
be food for them which means that animal 
kingdom must come after vegetable kingdom, 
and, similarly, vegetable kingdom has of neces- 
sity to come after nineral kingdom, as roots 
must have some soil to live on. Similarly 
man, the crown of creation, must come after 
all lower units of creation, including ape-world. 
This is just as may be expected. But the 
whole problem lies around the query: “Is 
man a lineal descendant of the apes’? All 
must depend on how we interpret the word 
‘descent’: a duck’s egg is hatched by a hen, 
but the duck does not become thereby identified 
with the hen—it is different, as ever it was. 
The cuckco (that has been studied for the last 
100 years) is known to select more than one 
fosterer for hatching its eggs; now merely 
keeping the eggs under some other bird does 
not give it the stamp mark of the mother. In 
much the same way, | concezive, that the first 
egg-cell of min was ‘created’ independently 
(how? by Logos, which is a matter for separate 
discussion), and the fact that it came out ot 
the ape line by process of ‘mutation’ (call it 
any fundamental change) does not prove that 
man came from the ape-ancestors; the spark did 
the work of a fosterer and no more, but the 
seed Nucleus was already planned and it was 
as different as chalk from cheese, In this way, 
more than one seed-strains have come frcm the 
sams primal-complex which is the Egg-cell of 
the highest mammalia, the apes and their 
cousins. Darwin may b> credited for inter- 
linking man with this ‘ape-world’ but the latter 
is only a foster father and nota real ‘ancestor’ 
of man. In much the sima wav. all novel 
departures of ‘snecies’ must be attributed back 
as due to the Floating-Logoi i.e. to Ideatione- 
Supreme. The bearing of this will be evident 
from modern discoveries, cited below. 


Separato Races or coimion origin? 


Of late it was thought that Man must 
have originated at one place, and on one date, 
from some ape-ancestor by a process of ‘mut- 
ation’ and from this aatique-man, however 
produced, all must have come, as different 
branches come from the same stem. The 
Darwinians have held this conception (as much 
as the Garden-Eden theologists), Here I may 
refer to the following remarkable confession of 
no fess a Darwinian than Sir Arthur Keith 
himself who writes as under in nature 
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(June 17, 1944) regarding Evolution of Man or 
Homosapiens:— 


Most of us who, a decade ago, were mak- 
ing a special study of the fossil remains of 
man believed that we should find, some 
day, the remains of atype which would 
serve as an ancestor for all living races, 
and that we should ‘find this ancestral 
type spreading abroad inthe world, exter- 
minating the other Pleistocene types; ALL 
THE EVIDENCE HAS GONE 
AGAINST THIS SUPPOSITION... 


“EVEN so late as 1931, I was still in 
doubt as to the ancestral position of pithe- 
canthropus. Then, with the discovery of 
later fossil types in Java by Dr. Oppe- 
noorth in 1932...it seemed to me that the 
chain of evidence that links the Australian 
aborigine of today with Pithecanthropus 
of the early Pleistocene was complete,...” 


Keith, therefore, now recognises that the 
races which are found different in different 
parts of the world had, therefore, independent 
origin i.e. by evolution taking its initiative 
irrespective of what was happening in other 
parts of the world, and that there has been 
‘convergenze’ incharacter. Thus, the Mongo- 
lians were a different ‘strain’ from the ‘Aryans’ 
and the latter from the African Hottentots, 
for instance. In this way, the fossil-finds of 
old, of Pithecanthropus,Sinanthropus and Nean- 
derthal, are, thus, connected with the different 
races now inhabiting different parts of the globe 
i.e. separate orign for separate races. More: 
lamps of light appear to have been lit in dis- 
tant places almost simultaneously and inde- 
pendently. Quoting Science Progress Journal 
July 1933 “These finds in England (Piltd- 
down Man) are supported by other elsewhere 
such as those of Dr. Leakey in Africa. and 
those of Sir Arthur Keith amongst the Pales- 
tinian fossils”......‘‘we do not really know what 
to make of the Piltdown jaw, but the cranial 
capacity of the early Englishman was well up 
to the present-day level, and the beetling brows 
were absent. Clearly if these things are so, 
the VIEW PREVIOUSLY ADVANCED 
THAT PITHECANTHROPUS, SINAN- 
THROPUS AND NEANDERTHAL MAN 
FORM A SERIES LEADING FROM APE 
TO MODERN MAN, NEED NOT BE 
TRUE; and the problem is presented that 
modern has an antiquity as any of these fos- 
sils.’’ The writer of this article, Dr. Woolard 
F, R.S. also comes to the same conclusion as 
stated before namely that Complexity comes 
from chipping—away the  primeval-block 
(Proptoplasm ?) and not by building it up. 
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He says: “ These observations reveal 
the genetic make-up of the phylum from 
which modern man has come. If the germe 
plasm already contains the characters which, 
when assembled together, give the modern man 
his especial features, then, of course, the pro- 
blem becomes one of finding out the possibility 
of assembling these and omitting or suppres- 
sing those which do not enter into his make- 
up.” This isa startling confirmetion of the 
theory from which we started that the Darwin- 
ian-beginning is very often a parody of the 
true facts: it is but a ‘negative’ of the positive 
process—for instead of ‘additions’ there are 
successive, artful ‘chippings’ of the parent- 
block. the Protoplasm-Complex in the germ- 
cell. It is this which is sorted out by the 
Mendelian-mosaic at the time of birth or scis- 
soring.’ Another change: are or monkey- 
ancestry? 


Some qualitative and quantitative charac: 
ters which have been studied by Straus, 
Schultz and others (ib: Sciesce Progress) show 
man is sof related to ape, as thought of old, 
but has descended from the primate stock much 
earlier, and this is confirmed in many ways: 
“Man, for instance, has small canine teeth and 
chin, Inall apes the canines are great teeth, 
but the chin is absent...... The humerus of man 
shows very occasionally an entepi-condylar 
foramen, a feature which occurs only in the 
very basal primate stock. ‘These are characters 
tucked away in the recesses of the body, of no 
apparent survival value, and not exposed to the 
rigours of natural selection. They live on be: 
cause their genes have enjoyed unbroken suc- 
cession.’ Thus, monkey becomes never to us 
than the ape, of old. As regards changes he 
adds rightly: “Palaeontology suggests gradat- 
ions, genetics makes it possible that it might 
have saltatory with few and large gradations.” 
If this is true, man does not descend from the 
‘ape’, he is contemporaneous with a more pri- 
mate, stock. ‘Therefore the search for ‘missing 
links’ was but a misdirected effort. Man 
emerged somewhat suddenly whereas his cou- 
sins: the apes, still continue to dribble and 
grovel on the earth. This is one more reason 
for spiritual assimilation of all the facts, in the 
light of modern research. 


Avlareness or pre-awareness? 


There is another point namely that of 
consciousness which has been referred before. 
We have somewhat extreme form of conscious- 
ness which is not only perceptual, but conceptual, 
which has a definite pre-vision of the future. Be- 
fore we come to man, let us take this conscious- 
ness for instance, this has this peculiarity in parti- 
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cular Quoting anthis ‘the Science News Pelican 
1946) teads; “‘for some reason not fully under: 
gtood, plants with double the normal number 
of chromosomes are usually giants, Scquota 
seeds treated: with colchicine have already 
grown leaves and twigs thicker than normal, 
and thera is not- much doubt that when they 
grow co full stature they will be taller than the 
normal redwoods” (already gigantic in stature. 
as they are), So it appears from this that 48 
chromosome vasiety (the white man) is only a 
duplication of the 24:chromsome variety, the 
dwarfman of Africa. I[f this is true, whiteman 
is subsequent not only in civilization but even 
in origin. _, a 


Incidentally this has also much bearing 
on the Aryan tkibe. Rather than stating that the 
Aryans came from. Scandinavia via Russia into 
India, the modern evidence is all in favour, of 
the fact that this Civilization started from the 
Indo-Gangetic plain and radiated westwards, 
first touching Persia and then going into the 
West. This subject cannot be discussed here, 
but there is ample evidence on this point. In- 
deed, another . theory . has come into the field 
that civilization, in northern India, also came 
from the lravidian south, which had its orga: 
nic connection with the then (but now subinerged) 
continent the Gondwana. ; 


Prof. Childe has developed this thesis at 
great length viz. origin of civilization in the 
Orient (vide Science Progress, 1938-39: P 562) 
and may, ngt he here referred to any further, 
Even the diséOvery of the Piltdown Man in 
Sussex (whith would take Britain as far back 
as othr civilised countries in the East) is now 
denied by some archaeologists although others 
suggest re-casting of the same facts. The fact 
remaihs that the origin of man—rather, of 
independent origins i in different valleys—has to 
be sought in places; not, in cald and inhospit- 


able hilfs. ’ 7 
Bvolution and eutropy. | 


The above leads us cn : patuially to ahe 
great antithesis that prevails between Evolut- 


ion or so-called, progress, and Eutropy which,- 


from physical point of view, is greatest amount 
of disorganization, which, therefore, bespells 
ruin or distant decay. Physics is married 
somehow to the latter, and already prophesises 
a day when all ‘heat’ will be dissipate ‘and 
evep the sun will be no more, and thus, there 
will be no life nor progress. Which alternative 
is true? There is'w great dilemma for’ the 
modern science here. But this dilemma isa 
creation of ‘science’ itself. Is there no way 
out?) Thereis. I will take an illustration, to 
clear this, first. Suppose a ceiling fan which is 
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ing current, 
“sGn alone; Ate puzzled when they see the sun 


_ dering, there can ‘be no real 
“change, and change-crdered, which can be bet- 


October] 


just revolving does not work; a child will think 
there is Something wrong in the fan, but 
more often than not, the trouble lies further 
back...... in the powerhouse that stopped send- 
Those who look to the sun, and 


But, I for one, believe life did 
but from life, and that 
the headwaters of Life are Infinite, alth ough 
hidden in the background. [must look back 
from the ceiling to the powerhouse; thus consi- 
‘entropy’: there is 


in its émebers. | 
not come from matter, 


ter identified with evolution than with entropy 
so-called. Evolution is a gospel of hope—it is 
this connotation of the word which has attrac- 


‘ted the attention of the thinkers, and hence 


they have fallen in with the idea, without 
judging the merits of Darwin's hypot besis in 
further detail, Entropy is, thus, a shadow of 
false-outlook: it is spiritual-myopia. 


Evolution and Ethics. 


- Prof, Julian Huxley’s Romanes 1943 !ec- 
ture is devoted to this subject. ' He begins with 
the inadequacy of intellect as a true measure 
of judging progress and ends with the some- 
what unexpected (unexpected from him) éon- 
clusion in the lower kingdom. Prof. Lioyd Mor- 
gan, duthor of theory of emergent evolution, 
has expressed this factor of mind action clearly, 
thus ‘his factor is not mérely awarenss...it is 
preawareness It is always awareness which 
by however little, forestalls the coming event, 
always in a measure anticipatory—Itis always 
this at its very lowest lével; and atits highest 
level itis this developed into definite and dis- 
tinct prevision of ends, thus rising to the fully 
teleological ‘status-—"‘This argument appears 
to me to fit in best with the hypothesis that 
consciousness is basal in life, and that it is 
covered, or occluded, more as we go downward 
in-thescale, Manis, what he is, because of 
this ‘perception which is immediate ta him 
namely thdt he is primarily spirit, and is body 
afterwards. :. It is this ‘which has concentrated 
his attentior: on ‘immortality’ which conception 
appears.to' have dawned to him not today, but 
back even in the glimmer of civilization ie. in 
the dint primevval-past. Surely this could not 
have Happened if’ conscisusness were an after- 
acquisition, to be ‘had by slow encroachments 
or acquisitions; he has had it almost contem- 
poraneous with his origin ie. branching off 
from the prithale stock, 


First Onin of man: where? 


Following the clue that man could arise 
only where amenities of life are most suitable 
le. fruils and nuts available in abundance, we 
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have no doubt that this must be somewhere 
near the tropical belt which is known for its 
evergreen tre:s and fruits all the year round. 
Somewhat similac facilities may be expected 
in the inter-riverain valleys such as we find in 
the Indo gangetic plain, the Mesopotamia, 
and in China where the greatest rivers in 
Asia are found; aud likewise in the Congo- 
Valley in Africa. Hence, it is just in” the 
fitness of things that some of the 
most important fossil finds bave been from 
Africa, China, Java and some parts of India. 
It isin these valleys that the rigors of climate 
must have been least and where man could have 
little resistance from the forces of Nature. 
Alladvance must obviously to begin with, be 
along the line of least resistance such as are 
these valleys full of food thenas now. If this 
is true then the high hills and the Himalayas 
and for that matter, all upper-Europe: which 
was then subject to glacial drifts (which recur- 
red many atime in the historical past) -must 
have received the sparks of civilization,. and 
even of colonization by man: much latter. The 
course of historic finds such as we have come 
across at Harappa and Mohenjo-Daro in the 
upper-India, and similar finds in Mesopotamia 
and, even beyond startling proves this. 


The chromosome Number. 


There is an important item to be consi- 
dered in this respect: itis the question of the 
Chromosomes, and their number, for this sheds 
much light on the course of pastevents. Atten- 
tion is drawn to the following paragraph from 
Prof. Thomson’s Gifford lectures (1924) 
“Competent observers have stated that the cells 
of the male negro have 22 chromosmes and it 
is probable that the negress , has 24, at least in 
some cases. Now in the white man and 
woman the enumeration of Iniwarter and others 
have usually been 47 and 48. Concluding, he 
asks, pertinently: “There is no harm in asking, 
as Dr. Gates does, WHETHER THE 
WHITE MAN MAY NOT HAVE ORIGINA. 
TED FROM BLACK RACE BY A” tetraploid 
mutation and its consequence’’...... it will be re- 
membered thai in diploid nuclear fission, thenum- 
ber of chromosomes remains the same, whereas 
they become half in ‘haploid’, so that ‘tetra-ploid 
will have double (not four times) the original 
chroino-some number. This is not only a specula- 
tion, but an interesting deduction from what 
we see done in laboratory today. It bas been 
found that certain chemicals have the property 
of ‘doubling’ the chromosome number............ 
colchicine taken from the autumn Cracus, 
for that this standard lies in EMOTIONAL 
EXPERIENCE WHICH HAS INHERENT 
VALUE allits own. This is returning to the 
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doctrineof vaiues in philosophy.........and re- 
alization of Beauty, of Truth, and Reality 
which are three Values par excellence. It is 
just these which Darwin felt as slipping from 
him the more he specialiged in intellect. Uniess 
we develop our cultural side just as much as 
the intelléct, our civilization is bound to suffer 
from the same decay from which the dodo and 
other big mamamals suffered: in this case, 
fossilization from-within due to unfertilised-intel- 
lect i.e. the intellect which is like the Jumna and 
has no ‘intuition’ being better the Holy Ganges 
ever-a true complement of Reason. ‘Thus, even 
an ‘agnostic’ philosopher. (like Huxley) has 
realised this basic truth: Oimnipotence of emo- 
tions in our further Development towards Re- 
ality. Fortunately, it is not only man that 
needs this equipment {and has it) it is shared 
by all creation; and the pigeon aad the peacock 
are hence really emotional when,, they display, 
their plumes to their best advantage. This is 
particularly true when the birds sing, or when 
the cobra dances in tune with the flute. Indeed, 
the emotions are the very ‘salt’ of life, and what 
would bé man without them?. sag yee ....especially, 
w ithout music? : 


The Higher Mustc, 


In what direction is our evolution’ tending? 
Not so much in the direction of” ‘efficiency 
wooden for' that is but the biss-note ofall crea- 
tion+it is necessary, but only as d foundation : 
the second direction is that of Beauty which is 
the next essential that caters to Reality: the 
third-is criticial judgmem: or Reason én which 
all science is itself based ..... last, but not least 
is the dormant faculty in man (just awakening) 
by which the. seers and the ' prophets’ from 
amongst us can ‘hear’ the Music’ Highe?, ‘the 
music which is the soprano or the keynote 
of all creation and towards which all creation 
moves. It is the ultra-Sonic (compare with 
ultra-violet eid of thé spectrum)...... which is 
quite as real, bat which is shut up from us until 
we learn to rise up to high pedestal of apprecia- 
tion of that Music supernal. The superman 
(for which creation is labouring) is that Form- 
Angelic which will be attuned to these Higher 
Vibrations from which all light and life spring, 
and which are the basic Stuff of Life. If we 
see Nature in all entirety, particularly in man 
we find that out of five senses, the sense of 
smell is already receding, for that was the 
dog-instinct in us, tied to the earth; and the 
eye is developing extraordinarily but the mast 
complex and the highest of all senses is the 
sense of hearing......--. the hearing of music- 
external; itis the Ear Inner which is, likewise 
attuned to Highest Vibrations and it is this 
sense (higher than our highest)......... which has 
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to be developed next. Do we not sex that the 
pititary gland has already focussed much of our 
attention inwards; beyond this towards the 
Pineal gland, jies this Ear-Inner, and it is this 
Radio-internal, which when heard, will give us 
first-hand knowledge of the Basic-Stuff of 
Reality. To ear this is to be identified with 
God; for, HE IS OT) R HIGHER.CON. 
SCIOUSNESS, INTRODUCED TO US BY 
THE SUPER-NORMAL HEARING, or the 


Ear-Inner ! 


Conclusion, 


Darwin had a little ‘vision’ and he graded 
things vertically from the lowest to the highest, 
and he discovered or ‘posited’ small steps or 
Variations. Drawin gave great impetus to 
Wesyern thought. He was soon shown that 
Variations are but a fractional part of the 
Ladder of Evolution there were ‘jumps’ and 
Spurts called Mutations. Sofarso gocd. But 
evolution is not all ‘iron’ alone......... here ard 
there, we also discover streaks of ‘gold’ namely 
of Beauty. These have to be dealt with ona 
different theory: that of Values. Then there 
is appearance of Consiousness which postulates 
nothing less than the theory of Emergence: 
Something new and novel at every step. That 
is another feature which has to be accomodated 
in the theory of old. Thus, Darwinism has 
now been superseded by Super-Darwinism 
slowly but surely. There is great ferment all 
around. And we have come back to the star- 
ting point common to all religious books: Man 
is not flesh and blood alone, nor again 
ganglions-and- brain...,..he is censciousness and 
aspirit: he is progressing from step to step, 
but chiefly by flights till he reaches the Em. 
pyrean of Higher Vibrations: itis then that 
there comes true Awakening, and, what is still 
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more: Enlightment and Bliss. Darwin saw 


this ‘dream’ at one end...... at the red-end of 
the spectrum: we have to travel to the other 
end...... tothe ultra-violet end reaching which 


we out-reach ourselves and are indentified with 
the Highest Being. ‘There are two modern 
books which have opened our eyes somewhat: 
‘The fllusion of Personality by HG. Wells, 
where he has worked at the matter, like Buddha, 
and shown that the personality is really 
no certainty; itisa ‘knot’ or skandha,a_ shif- 
ting sand and no moire. The second book, 
again from the West, is Bernard Shaw's ‘Back 
to Methusaleh wherein he points that the Reality 
is impeisonal, and is combination of the two 
sexes: is bi-sexual, in fact. Whut he really 
means is that we have to dissolve our ‘poles’ 
of separation into the all comprehensive unity. 
This consummation can come only on hearing 
the Music-Higher for that is the only solvent 
of all differences and revealer of Reality. I 
reserve the term ‘evolution’ for the ‘smaller’ 
issues; but associate the  capital-lettered 
EVOLUTION with ‘supper-Darwinism’ which 
is already coming to us at full speed. 


Man is heading fora New Triumph—the 
trinmph of Evolution ‘over evolution’, There 
is but one urge or motive behind all Evolution: 
it is to know the Infinite, and to be identified 
with the same. Man alone of all creatures has 
this potentiality and it is the aim of all evolu- 
tion to realise this potentiality. This objective 
as soon as realised turns the seer into a Super- 
man. It is this consummation to which all 
creation is tending and it is a goal common to 
one and all...... universal emancipation of all 
mankind, no matter how long the time spent on 
this: for time itself is infinite, like its Maker, 
That is then the Supreme Goal, the Goal-de- 
mocratic, our common End, 


FOREST RESEARCH INSTITUTE & COLLEGES 
NEW FOREST, DEHRA DUN 


Celebration on the first Anniversary of Independance 15th August, 1948 
FLAG SALUTATION CEREMONY 


EXHORTATION BY SHRI C, R. RANGANATHAN, I.F.S,, PRESIDENT 


Ladies and Gentlemen, 


As the head of the Forest Research Insti- 
tute and Colleges, [ have just had the privilece 
of boisiting our national flag to celebrate the 
first anniversary of our Independence Day, 
This is and will always be a great day for use 
But on the present occasion our joy is tempered 
by the afflictions that our country has gone 


through and the bereavement we have suffered 
in the death of Mahatama Gandhi in our first 
year of freedom. It has, therefore, been decided 
to limit our cslebrations this year to this solemn 
ceremony of hoisting our flag. 


I have often thought that the staff and 
students of the Forest Research Institute and 
Colleges constitute in an unusual degree a very 
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THE DANGS 


BY 


J. V. KARAMCHANDANI, BSc. (For.) Edin, 
Chief Forest Officer, Dangs ; z 


Very little is known of the Indian States, 
more so of those States which have been 
treated as Administered Areas uider the 
Crown Representative. Dangs wis one of 
such States which has now merg2d in 
Bombay Province according to the Notifi 
cation by the Ministry of States 


General & Polili-al:-The territory known 
as the Dangs consists of a group of 14 small 
States extending from 2022' to 215° 
North and from 7328 to 7352’ East with an 
area of about 660 square miles; the extreme 
length being 52 and breadth 28 miles 
The tract is bounded on the North by 
Baroda on the East by Baroda, West 
Khandesh and Nasik District; on the 
South by Nasik and Surgana State and on 
the West by Bansda and Baroda States and 
Nasik District. 


The territory of each Chief is known as 
a Dang, Thirteen of the Chiets are Bhils and 
one isa Kouhant. Four of the Chiefs are known 
as Rajas and eight as N atks while one bears the 
title of Pradhan and one that of Pawsr. The 
population according to the census of 19+1 
was 40, 498 of whom the principal tribes were 
Bhils (14,124) Kunbdts (9,932) Konkanis'6,412) 
and Warlis (5,705). The language of the 
Dangs is a dialect of Mirahathi, a few villa- 
ges adjoining the Norch Western border 
speking a dialect of Gujrati. 


The jurisdictional powers of the chiefs 
have for many years been exercised on their 
behalf by the Political Agent. The chiefs re- 
tain certain revenue rights over their own 
territories and certain customary rights of 
settling tribal disputes. The whole area was, 
however, treated as Adminstrative Area 
until the 15th August 1947 when the Para. 
motntcy lapsed. 


The country is wholly situated in the 
h lls and issovered with thick and valuable 
forests It is broken by deep ravines through 
which the Ambika, Purna and Kapri rivets 
and certain streams flow ina South- Westerly 
direction t »wards Surat District. The highest 
elevation is 4,358 ft. Mineral sources are not 
beleived to be valuable. In the valleys good 
black soil is often found, while.on the slopes 
and uolands it is g2nerally reddish in colour. 
Rainfall is heavy averaging about 85’’ a year; 
and during the autumn the climate is unheal- 
thy on account of malaria. From February 
to the break of mon-:oon the climate is gen- 
erally unhealthy and except in some of the 
valleys not unpleasantly hot. 


The history of relations whith Dangs 
begins in 1818 with the occu ration of Khan- 
desh but it was noc till 1842 that the forests 
were leased by the Chiefs to the G vernment 
under the loose controlof the collector of 
Khandesh who exercised the Powers of the 
Political Agent. In 1903 the charge of the areas 
was transferred as a matter of convenience 
to the collector of Surat as Political Agent, 
the Divisional Forest Officer being given the 
Powers of an Assistant Political Agent This. 
arrangement continued untill the transfer of. 
political relation with the Gujarat States 
from the Government of Bombay to the 
Government of India (Crown Representative) 


‘in 1933 when the political charge of the area 


was vested in the Secretary to the Agent to 
the Governor General, Gujarat States & Resi 
dentat Barola who was Ex-Officio Politi- 
cal Agent, Raw Kantha, Surgana & the Dangs. 
With effect from 4th November 1944, the 
charze of the Dangs States Agency was tran- 
sterred to the Political Agent of the newly 
created Gujrat State Agency with headqu- 
acters at Bulsar in Surat District about 50 
miles from the Dangs. 
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In 1943 the Divisional Forest *Officer 


was relieved of his responsibility on the 
admins rative side. anda Civil Administrative 
was app?inted an} placel in charge of all 
departments of aduminstration except 
Police, For:st, Medical and Public Works 
which were under the direct control of the 
Political Agent who was subordinate to the 
Hon'ble the Resident at Baroda and for the 
States of Western India & Gujarat Since 
August th? '5-h, 1947 whea Paramountcy lap 
s2d the Civil Ad ninistratioa passed into the 
hands of the Executive Council. 


The capital of the Danss and the seat 
of law courts and government o'ficials is 
at Ahwa a plateau abou: 1600 ft. above 521 
level in the centre of Dangs, It is joined bya 
m-tilled roid t) Waghaith2 railhead of the 
Gaekwa’ Birola State Railwav nirrow giuge 
line from Billimora. A daily bus service run 
hy the Administration carries the post and 
passengers to Ahwa. A telephone line links 
Waghaiand Ahwa. There are two post 
offices at Ahwa and at Waghai. 


The officials, with the exception ofa 
few who are borrowed fro n th: Govern nent 
of Bombay etc. are employees of the Dangs 
administrations and paid f om its revenues 


There is no systen of populir represen 
tation but the chiefs and the patels of the vil- 
lages who number between 3°0 and 4C0 used 
to meet the Political Agent or in his absence 
the Civil Administrator in Darbar 3 or 4 
times a year: and the Resident usually attend- 
ed one of these functions During the last 
Darbar which was held on the 15th December 
1947 to meet the Executive Council, subsi- 
dies consisting of nearly Rs. 9.CO? were p-id 
to the Rajas and Natk Sahebs of Danes. 


In addition, allowarces have been paid 
out and turbans distributed on these o:cas- 
ions for gcod service eg.,in ccn: ection 
with fire prevention or epidemics and a 
review of the event cf the past quarter read, 
These fer‘ocical gatherings supplemented 
hy inforrral contacts, enabled the Adrinis- 
tration to ker pin torch with the wants of the 
people whe hive keen extremely law abid- 
ing and co-operative though shy and unasser- 
tive. The primary aim of the administration 
had been to establish the closest perscnel 
contact with the ‘Dargis’ in their villages 
toavoid fermal and bureaucratic methods and 
over administrztion with a large staff of 
subordina‘es ard to spend the increasing re- 
venues of the area on raising the standard of 
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living of the people. Improvements in nutrit- 
ion, eradication of malaria and other epidem- 
ics. amd increase of education without des- 
troying the culture pattern of this aboriginal 
society were consideted the primary needs 
of the area and received the closest atten- 
tion of the authorities 


Forests :—The forests form So vital and 
predominint an elementin the Dangs, consit- 
ing the culture patterns of the people ani sup- 
plying n2srly'all the revenue, that an extended 
notice of them is called for, The first forest 
leases were entered into with the Chiefs in 
1842 to secure a hold over the territory to 
maintain order and to obtain the large timber 
required by the Navy. +66 villages were leas- 
ed for 16 years, with the option of renewal 
for an annual subsidy of Rs 11,230. In 1862 
the lease wits renewed in perpetuity, and ext- 
eaded to the whole of the forests in the 
Dang:. the subsidy being increased to Rs, 
13.039, In 1869 the tirst forest settlement 
teok place, under which 217.12 sqz- miles 
were formed into Reserve in return for 
wh'ch tre sudsily wis raised again to Rs. 
17,859 This reservation of forest was, how- 
ever nominil for many yeirs as the Chiefs 
and their followers conceived it to be the 
first step to deprive them of their rights. 
They therefore hastened to cut down and to 
cultivate more virgin land. This wasa viol 
ation of the age-ement. To put an end 
to this steady destruction of the forests, 
the Bombay Government in 1902, care. 
fully reviewed the whole future of Dangs, 
transfered political control from Khandesh 
to Surat, the Collector of which was appoint- 
ed Political Agent. and appointed the 
Divisi nv] Forest Officer. Surat as Assistant 
Political Ageat for the Dangs with powers 
of a First Class Magistrate with the result 
that cultivation was restricted to protected 
forests Fires decreased and and forests began 
to fill up again. Mr.E.M Hodson was the first 
Forest Officer to ho'd these additional powers 
and made splendid use of them. Besides stop 
ping fires he dr2w up an introduced a code 
o’ administrative standing orders, many of 
which are still in force. He also obtained by 
conciliation and tact the consent of the peo: 
ple to final revision of the Forest Settlement ~ 
whereby in 191]. 113,81 sq. miles were add- 
ed to the Reserves. ae 


It appears that. previous to the lease en- 
tered into in1342, Government exploited tim- 
ber from different parts of the Dangs under 
various arrangements with the Chiefs in 
some thing like the Share System, the work 
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being supervised by the ‘Government limber 
Agent " Some of the Rajas also formed tim- 
berrighrs to the Surat merchants, one of 
whom in !844 was paying Rs 27.0 a year tor 
the Ghad’i Dang alon’>. Atthat time, all 
timber was subjected to heavy transit 
dues levied by Baroda, There was no limit 
tO exploitation save labour supply and means 
of transport. Over 3900 cartloads of timber 
used to com2 from the Dangs yearly and 
must have been cut from only the easily 
accessible parts as logs. 


Fron 1345 to 1373, pro niscuous fellings, 
chiefly of teak, went on, trees being marked 
by Kurkuns under the superintendence of 
forest Inspectors and felled and removed 
by purchisers; departmental operations were 
aiso carried on and conside’abl> quantities 


ot dead teak killed by yearly fires were sold. 


There was wholesale destruction of Khair, 
Fro0m 1377 to 1889 an average of about 60) 
tons of teak, chiefly dzad, wissold standing 
in the forest, the prize received being about 
Rs, 27,590 per annum; and n2arly 59) tons of 
jungle-woo i at an annual price of Rs.10,900, 
There were also fairly extensive departmen- 
tal cut:ings, the timber being collected and 
sold at juigle depots There was no regular- 
ity. The output of the bamboo removed on 
permits varied from 1 to 9 lakhs, the timber 
from hundreds to thousands of tons and 
th: whole revenue being from Ks. 25,000 to 
over Rs. 85,000. 


The demarcation of the resetves which 
began in 1-9) brought nochangein the extent 
of exploitation. The lst working plan report 
for the Dings forest is dited 12th August 
1926, much of the firld work necessary for 
this report having been done in 1912-13 
and 19:4-16. It is prepared for the Re:ervel 
and Protected Forests of the fourteen 
petty States. 


Configuration of the ground:-The Dangs 
are th: water-worn remains of a once exten- 
sivable land, Beginning on the East with 
a thai? of rugg-d moun:zalis running up to 
about 350 ft. they descend to th: elgze of 
Gujarat plain on the West to tie lowest 
level of about 34) fc. Th: geaeral nature of 
the country is mountainous 


Underlying Rock and Svuil;—YVhe system is 
trap an | the rock varies considerably in texture 
and hardness, blue black to grey when broken 

These rocks have produced soils varying 
from red through grey to nearly black. The 
slopes maiutain a fair average of covering 
butevery terrace ard bit of flat however big 
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has been cultivated at some time and has 
suffered from denudation. However, the 
soil, if not highly fertile, is sufficiently so for 
large tree growth and offers ita good foot- 
hold. The people barely touchthe dead leaf 
covering in Reserves and there are now no 
fires to destroy it, a great accumulation of 
dead leaf and bamboo covering remaining to 
decay all over the forests except on grassy 
uplands. The soil must therefore be con- 
stantly improving on all reasonably well 
stocked areas. 


DANGS 


Climate: —The rainfall is about 67 inches 
at Ahwa and is heavier just under the ghat 
line and inthe West, East winds prevail 
in the cold weather and south-West for the 
rest of tne year. There is genetal scarcity 


of watec during April and May. The climate . 


is notorious for malaria, and outbreaks of 
pneumonia and influenza are common. The 
climate is, however, pleasant from January 
to Marca and not unbearably hot in April 
and May. 


Agricultural Customs and Wants of Peofle:- 
The population is chiefly concerned with 
cultivation of Nag/i and to that end the Dangi 
seems bent on cutting and burning a maxi- 


-mum quantity of branchwood and bamboos : 


for ash manure. Every species of tree inclu- 
ding teak is lopved for ash mantre in the 
Protected Forests. The reserves have parti- 
ally recovered from the time when they 
were also cultivated. Now-a days the damage 
isnot excessive Consilering that the fields 
and village sites ate included in Protected 
Forests, 


The people are extravagant of land 
wnica they cultivate by Wahiwati ( there is 
no Sarvay Settlement ) payinga plough tax 
ot Rs, 6 8-0 whichis collected for the chiefs by 
the Dangs Administration. They prefer to 
shift their cultivation about pretty frequently 


ery 


seo 


to get fresh soil and abundant lopping close . 


at han. They also shift their villages on lit. 
tle pretext. 


A good deal of hunting and fishing is ‘ 


done. The Dangi cattle are all agricultural; 
tneir numbers are not excessive and they do 
little damage in reserves. Mohwa flowers are 
no longer collecled and the liquor is brought 
in from outside. 


Tine houses are mainly huts of wattle, da- 
ubs aud th itch supported by posts, rafters and 
ridge pieces for which the Dangi 1s very 
particular to have teak. They look ramshackle 
habitations but when in proper repair are 
vastly more comfortable than they appear. 
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Water Supply: —This is plentif\ in the 
west Dangs and far up the main ‘valleys. 
Elsewhere it is precarious particularly the 
uplands which contain many villages and are 
so badly off that one wonders at them living 
there. The main plateau of the Central and 
Eastern Dangs is especially short of water 
supuly. 


Forests Distribution and Area:-—The total 
scaled area of the Dangs is 660.45 sq. miles 
consisting of 346.73 Sq. miles of Reserves, 
304.02 of protected forests and 970 of 
rivers and big nalas) ‘he greatest propor- 
tion of reserves is found north of the Purna 
where it stretches in an unbroken line for 
20 miles. Between the Purna and Khapri 
valleys the Reserves and Protected Forests 
alternate in great solid masses and south of 
Khapri the two classes are more jumbled up, 
The proportion of protected forest in. 
cre?ses from west tO east. 


Composition aa. Condition of the Forest:- 
, The Dang Forests consist of big mixed tree 
: growth among which Teak is predominant in 
‘number and total bulk though individual 
jungle woods surnass it in height and girth. 
iThe forest is continuous in all parts except 
where the ground is too steep to retain the 
soil and where it has been cleared or opened 
‘out by man. 


The forest has beenlong overmiture; 
many trees are from 200 - 30 yearsold. A 
long period of fires, thefts, shifting cultivat- 

‘ton and extraction confined to sound trees 
has aggravated the effect of overage and the 
result is partial wreck of what ought to have 

_been the best teak forests in Bombay out- 

‘side Karatza. Acertain proportion of the 
the middle sized trees and even poles 
ire in varying stages of unsoundness Never- 
theless an enormous amount of big market- 
ible teak and Jungle voods 1 is still left in the 
rorest.- 


To this old damaged stock has been add. 
ed a fine cropof teak and better junglewood 
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species varying upto 50 vears and sometimes 
more, by natur:l as well as artificial regener: _ 
ation. Teak forms more than 50% of the 
growing stock and there is marked natural 
regeneration of teak. 


Roads and Buildings:- The Forest Depart- 
ment has also been required toattend to all 
P W.D. Works and in addition to maintain 
363 miles of road viz. metalled 45 miles, 
murum 23 miles and earth 295 miles. 


Lines of Export:- The Tapti Valley Rail- 
way runs parallel to the boundary of the 
North Dangs at a distance varying from 15 
to 20 miles. A good metalled road now 
connects it with the North Eastern Dangs at 
Subir The G B.S narrow-gauge line from 
Billimora on B B.and C I. Railway enters 
the Western Dings at Waghai whence a 
well graded metalled road runs right 
through South Danes and meets Hatgad- 
Vani Nasik road at Saputara. 


Mode of Extraction~ The extraction is : 
mainly by motor transport from accessible - 
parts where the material is brought by drag: | 
ging The transport by bullock carts 1s rath- 
er limited. 


_ Labour: The Bulk of the forest labour is 
imported from the neighbouring States. 


Financial Aspectsi- The revenue and ex- 
penditure for the last 1) years is as under:- 


Year Revenne Expenditure Savnigs 
1937.38 5,67,935 1,905,237 372,748 
1958-39 559,291 1,86,540 3,63, 661 
1939.40 441,487 1,72 476 2,69,012 
1940-41 5,13,965 1,64,676 349,289 
1941-42 6,14,458 1,99 433 4,15,025 
1942.43 10,01,165 2,41,062 7,60,103 
1943 44 11.16,789 2,28,575 8 88,214 
1944-45 8,36,730 2,77 983 5,59,142 
1945 46 10.32,901 2,71 ,901 761 ,000 
1945.47 18,55,349 2,59,410 15, 95, 930 


The revenue for 1947-48 was over 30 
lakhs of rupees. 
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QUALITY CONTROL 


METHODS IN WOOD BASED INDUSTRIES * 


- . BY 
K. R. NAIR, M.A., M.Sc. Ph. D ’ 


Statistician, Forest Research Institute. 


INTRODUCTION 


Among the many-fields of science which have 
been stimulated by the waris the Statrstcal 
control of qualitv in industrial materials and 
products. Quality coatroi has, of course, been 
practised in industry for generations. But the use 
of statistical methods in controlling quality is 
quite recent. [ne pioneer preceptor and practi- 
tioner of this technique is Dr. \W.A, Shewhart 
of the Bell Telephone Laboratories, New York 
who invented and installed Quality Control cha- 
arts there, somewhere in the early twenties, 


Before 1942, even in the U.S.A., applicat- 
ions of statistical quality control were confined 
mostly to certain plants in the electrical goods 
industry, in the textile industry and in certain 
Government arsenals devoted to the production 
of munitions. Since 1942, many su:essful appli. 
cations of statistical quality control have been 
made in the aircraft, chemical, milling, food- 
canning and preserving, container and other 
industries, 


The author has not come across any pub. 
lishad account of the application of statistical 
quality contro! to any forest proluct industry. But 
arecenta lvertisement by a plywood manufactur. 
ing Company in the U.S.A. will bear testimoay to 
the fact that statistical quality control is being 
sucessfully applied in some wood using industries 
also in that country. The advertisement runs as 
follows:— 


““N quality control engineering offers ply- 
-wood with 


Even Moisture Content. Quality Control, by 
the statistical methods, is the new sensational 
industrial engineering development at N 


that gives every customer what he orders, 
with acceptable variations. 


Even Thickness. Accurate sampling measu- 
-rements assure you N Plywood that is not 
“thick & thin ” 


but is whithin two or three thousandths of 
an inch of specification throughout the length 
and width of every panel. 


Square Edges. Here, agaia N Qualiay 
Control produces Plywood that is ready to lay 
up without reworking, Accurately squared edges 
always fit’’ 


in India there existsa plywood industry 
which produces about 60 million sq. ft. of ply- 
wood annually, against an estimated total inter- 
nal demand of about 150 millions sq.ft. with the 
prospect of export to Ceylon and other adjecent 
countries, a flourishing plywood industry can 
be organised provided sufficient attention is paid 
to bring our product tothe same level of quality 
as that of American and other high-quality imp- 
orted plywood, 


Statistical Quality Control, 


It is not possible in this article to explain 
at length the details involved in setting up 
Statistical Quality Control charts, Engineers 
and other technical men engaged in manufacture 
of industrial products could obtain all necessary 
guidance from the growing literature on the sub. 
ject.t To avoid confusion the difference between 
the expressions Quality Control or Q.C. and 
Statistical Quality Control, or S. Q. C, needs 
emphasis. The control of the quality of a man- 
ufactured product is a function that has existed 
all along With or without the application of 
statistical methods to the analysis of quality data, 
The expression Quality Control applies to that 
function and has therefore a broader signi- 
ficance than the Statiscal Quality Control. 


The use of Statistical Quality Control calls for 


a new point of view which may be briefly 
described in the following words of Grant* 


“Measured quality of manufactured pro- 
duct is always subject to a certain 
amount of variation as a result of 
chance. Some stable“ system of chance 


* This article has been written in response to an invition from the Sectional Committee on Quality Control 


and Industrial Statistics of the Indian Standards Institution. r 
Quality Control methods in Forest Research.’ but as that title did not 


was "The application of Statistical 


The title suggested by the Sectional Committee 


appear to be quite appropriate a slightly modified one has been adopted, 


t ‘A Bibliography of Statistical Quality Control"! by Grant I. 


Butter-baugh, published for the Bureau 


of Business Research of the Coll2gs of Economics and Business by the University of Washington, Sonttle, 1946, 
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causes is inherent in any particular 
scheme of production and inspectiot. 
Variation within this stable pattern ts 
snevitable. The reasons for variation 
outside this stable pattern may be dis- 
covered and corrected. 


The power of the Shewhart technique 
lies in its ability to separate out these as- 
signable causes of quality variation. 
This makes possible the diagnosis and 
correction of many production troubles 
and often brings substantial improve- 
ment in product quality and reduction of 
spoilage and rework. Moreover, by iden- 
tifying certain of the quality varia- 
tiors as inevitabla chance variations, 

~ the control chart tells when to leavea 
process alone and thus prevents uaneces- 
sarily frequent adjustment that tend to 
increase the variability of the process 
rather than to decrease it. 


Through its disclosure of the natural tole- 
raaces of a production process, the con- 
trol chart technique permits better 
decisions on engineering tolerances and 
better comparison betwez2n alternative 
designs and between alternative produc- 
tion methods. Through improvement of 
conventional acceptance procedures, it 
often provides better quility assurance 
at lower inspection cost.” 


Specification, pra luction ani inspection are 
the three miin functions in terns of which all 
matters related to the quility of a manufactured 
product can be examined. Statistical quality 
control should be viewed as a tool which miy 


_influence decisions related to these three 
functions, 


Variation in quality of tinber as a raw 
material of industry, 


: The industry uses of timber are on th2 
increase. In the words of an American expert 

Wood is now plasticized, moulded, laminated, 
impregnated and spun into such a variety of 
human uses that technicians are writing of it as 
the Universal raw material." 


Being a biological product timber is liable 
to considerable variation. At present, there are 
many industries in India which use timber asa 
raw material but seldom take into consideration 
the fact that it varies from tree to tree and piece 
to piece, As a result, on the one hand the indus- 
tries experience considerable difficulty in handl- 
ingthis raw material satisfactorily, and on the 
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other the finished articles show great difference 
in their quality, 


Apart from the technique of manufacture 
the machinery usedetc , the quality of a finished 
article mainly depends on the raw materials 
used. In the case of timber, the seasoning pro- 
perties, natural durability, amenability, to pre- 
servative treatment, phvsical aud mechanical 
strength properties and working qualities vary 
from species to Species. 


It should, thus, be apparent that the prob. 
lem of standardization of tha qualities desired in 
any particular wood-based product is more diff- 
icult and mach morei noortant than in products 
which use uniform materia's like steel or other 
metals. [ae ut nost care is therefore necessary 
in the selection of raw materials. 


Work done up to date, of halp in Quality 
Control, 


The Forest Research Institute at Dehra Daun 
bas carried out much fundamental work on I[n- 
dian spacies of timber, has worked out rules and 
sep2cifications for the selection and grading of 
these species, and his indicated the most suit- 
ab'e species for particular wood prolucts. The 
wood products so dealt with inczlule structural 


timber, railway sleepers, telegriph poles, 
piles, venears for plywool, tool handles, 
textile mill accesories ( shuttles, bobbins 


picker ars ete. ), aircraft timber, battery sepa- 
rators, pencils, match splints, etc. The general 
finding of all thase investigations is that timber 
s191!d be proparly selected and suitably seig9n: 
-ed for all uses, and, in son? cases, treated with 
preservative, if the prolucts made out of timber 
are to give longand efficient service. 


The Forest R2saarch Institute has also 


taken v.hand in improving and standardising the 


qittity anl design of such finishing articles of 
wood as picking cases (am nunition boxes, tea 
chests, etc, ). As a result of tests an several 
types of existing packing cases miny improve- 
ments in their design have been reconmen ted. 


_ If these recomm zndations are included in their 


specification of picking cases, it would help to 
estahlish the packing case industry on a sound 
basis, 


Piywood tea-chests are manufactured in 
India from various, timbers such as hollock 
(Terminalia myriocarpa,\hollong( Dipteroc trbus 
pilovss), mango (Wangifera in liea), semul ( Fou. 
bax malabaricum), pali (Palaquium polyanthum) 


etc. Hollock ani hollong however are the 


* Statistical Quality Control, by & L. Grant, WeGrav-Hill Book Company, Ins, New York ani 
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ecies most used; they grow in the forests of 
aspsam which isa n important area fcr production 
of tea. Boxes of various makes from all these 
timbers are, from time to time. subject to ‘mode! 
service tects, in the Timber Testing Section of 
the F.R.Il. and advice is given to the manufac- 
turers for improving their products. 


Work on specifications for seasoning, 
preservatives, adhesives, etc, 


To cope with the continued increase in 
the demand for timber, Government or private 
commercial corporations in India will have to 
‘Set up, sooner or later, seasoning kilns and 
preservative plants throuzhout the country. In 
the U.SA. more than five thousand commercial 
kilns now employ the internal fan system of 
controlled drying (invented by the Forest Prod- 
“sucts Laboratory, Madison), to season lumber 
rapidly and safely. When such methods of sea- 
soning or suitable variations of the same are 
standardized for our own species the require- 
‘ment there will arise the need for using statisti- 
cal quality control methods to check whether the 
seasoned ‘timber specifications as regards 
moisture content and other measurable qualities 
are in order, 


From the point of view of strength proper- 
ties wood has been found suitable for many 
purposes for which steel,concrete, etc., are used 
at present. But being a biological material wood 
deteriorates comparatively quickly, especially 
the sapwood which is highly susceptible to 
attack bv fungi and termites and other insects. 
The duration of its efficient service can be con- 
siderably increased, however, by impregnation 
with suitable preservatives. Toxicity tests and 
accelerated service tests are useJ for developing 
proper specifications for compositions and 
absorption of preservatives, Considerable work 
has been accomplished in the Forest Research 
Institute on the use of preservatives for treating 
wood for railway sleepers, transmission poles 
etc.). When preservative plants are set up 
and the preservatives are applied by a standard 
process according to specifications of measur- 
able qualities, such as, extent of penetration, 
absorption, etc,, these qualities could be sub- 
jected to statistical control. 

1n many modern industries the use of wood 
involves necessarily the use of adhesives, ‘he 
present specifications used for the testing of 
adhesive are B.S. S. 647 for animal glue and 
B.S.S. 4v2 for casein glue. The onlv Indian 
specifications for glue (and plywood) are the 
ones recently issued by the Directorate General 
of Industries and Supplies for commercial plv- 
wood and tea chests. They are only provisional. 
Farcher work will help to finalise these specifi- 
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cations but the first step here is to locate a 
Suitable Indian timber (in place of beech ) for 
use as test slips. In this connection, work is in 
progress in the Forest Researc’) Institute. 


It has been found that laminated resin tre- 
ated wood (impreg. ) is superior to normal wood 
in dimensional stability, hardness, electrical 
resistance etc. Laminated resin-treated and 
compressed wood (compreg.) haS also been devel- 
oped having similar stability but greater hard- 
ness. There are no specifications for these 
different types of composite wood made from 
Indian timber. \Work on the various properties 
of these products is in progress. Further 
work and statistical anaylsis of the results would 
help in arriving at tho range of variation to be 
expected tor various species and treatments, and 
also in drawing up suitable specifications. 


Standardization, the primary need, 


The crying need of the day, therefore, is 
standardization, and statistical methods play an 
important part in that field. Itis no use draw- 
ing up standards of specification which the 
industry finds impossible to conform to, By 
settling up quality control charts to give a run. 
ning commentary of the average quality of the 
product and the variability in that quality deter: 
mined from a few specimens examined ator 
near the machine during patrol inspections, it 
will be possible to discover whether the specifi- 
cation needs amendment or whether it is the 
machine or process which needs adjustment. 


In India, we have to start almost de novo 
on the problem of standardization. ‘So far as 
the timber industries are concerned, the F,R.1. 
will have to play a central role to assist the In- 
dian Standard Institution in the drawing up of 
provisional specifications. The newly created 
Statistical Branch in the F.R.1. is ready to exa- 
mine the statistical basis for all these specifi: 
cations, ‘The recent setting up of a committee 
for timber product under the 1,5. 1., in which 
officers of F.R.1. have been included, is a move 
in the right direction and is in keeping with the 
system obtained in countries of the West. Yo 
quote from a paper, presented to the Fifth 
British Empire Forestry Conference held in 
Great Britain in 1947, by the Superintendent 
of the Forest Product Laboratories of Canada-- 


“In allition to carrying on research 
projects. members of the Laboratory staff serve 
on many Iudustrial and standardizing com- 
mittees. Among these might be mentioned 
the Executive Committee of the Canadian 
Standards Association and the Committees of 
this Association engaged tn setting wb stand- 
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ards for structural timber, telegrap4 poles, 
piling, wood preservation, prefabricated cons- 


truction, packing codes, and wood fibre in- 
Sulation.” 


Standardizatien of local and trade names of 
tree species, 


One of the first tasks that confronts the 
newly forrned Committee on timber products of 
the LS.I.is the standardization of trade name 
of species of Indian. timber over which much 
confusion prevails at present because of many 
local names in different provincial languages, 


_In a forword to its standard list, the 
British Standards Institution says; 


“In specifications and contracts, where 
accuracy may bea matter of vital im- 
Portaace, reference to a standard name 
in the Nomenclature should eliminate 
all risk of misunderstanding on either 
side’ 


The Nomenclature list for soft woods B.S, 
No. 539 [93) and for Hariwarls B.S. No. 831 
1939 drawn up by the B.SI. and revised in 
1940, covers timbers of all countries which enter 
the British market , including a few Indian 
species, The list, as published in the Empire 
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Forest Handbook 1946, gives the following 
information: 


i pee 
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There is a good amount of data in the 
F.R-L. to help in preparing a similar ‘nomencla- 
ture for Indian timbers. The [.S.I. may even 
goa Step further and give anestimate of the 
standard error of the average weight in Ibs. per 
cub, ft. Since the average weight of the same 
species may vary from locality to locality 
separate averages and standard errors by locali. 
ties miy have to be given for eachof the main 
sources (regions) of supply. 


In conclusion, so far as Indian Industries 
using timber are concerned, we are ina very 
backward position, to discuss S. Q, C. in any 
detail for these industries at the present stage will 
be ‘putting the cart before the horse’. The fact 
has to be faced that there is no organised, timb. 
ec industry’ worth speaking of at present in 
India. Sinze most of our forests are state 
owned, the organisation of any ‘timber industry’ 
on wastern lines will depend, at least initially 
on the interest the Government takes in its 
organised development, 


A NOTE ON TROPICAL KUDZU 
é, By Mr. D.C, KAITH, BSc., (Edin.) 
Forest Oficer on Special duty, Ministry of Agriculture, Government of India. 


SisAl3n., GN113!Gn , GI2642/Sn.—Tropical Kudzu ts described and its characteristics explained Ir detail 
for artificial Incroduction in india, 


Tropical Kudzu is becoming an outstan1- 
ingly important plant in erosionicontrol all over 
the world. This note has been prepared fron 
various publications of the United States depart- 
ment of agriculture for those interested in soil 
conservation wark in India. 


.There are two important species of Kudzu 
namely (1) Pueraria thunbergiana (sieb and 
Zucc, Benth) and (2) ueraria phaseoloides 
(Roxb) Baath, The latter is known as Tropical 
Kulzu which may prove of greater importance 
to India. Kudzu proper is being planted in 
sauthern states of Northand South Carolina, 
Georgia, Florida, Lousiana and is doing well. 


Tropical Kudzu ( P. phaseoloides ) is being 


used in Muilaya, Java, Sumatra, Liberia, 


Nothern Australia, South China and Ceylon for 
groand cover to prevent soil erosion. It is proba- 
bly a native of S.E. Asia. It was introduced 
into Puerto Rico in 1940 by the Soil Conserva- 
tion Service of the United States department of 
Agriculture. The Division of Plant Exploration 
and [ntrotuccion of the U,S,DA., got tropical 
Kndzu seed fron Darjeeling, India in 1910, 1919 
and 1933, Seed was,also obtained from Sumatra, 
Java and Ceylon. 


Pteraria phaseoloides has been described 
by F J. Herminn, associate botanist, Division 
of Plant Exploration and introduction of the 
U.S.D.A, as follows: — 


Pueraria phaseoloides (Roxb) Benth. | 
(Fabaceae) 


* The only exception may be the plywood industry which théugh far from -well established hanas 


organisation of some kiad. 
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A twining vine, clothed with dense spreading © 


brown hairs; leaves trifoliate; stipules small, 
lanceolate, basifixed, leaflets membranous green 
and thinly clothed with appressed hairs above, 
grey and more or less densely matted beneath, 
termina} leaflet very variable in size and shape, 
usually broadly obvate to rhomboidal, entire 
or rarely semewhat 3 lobed, 6-5 centimeters long; 
flowersin long peduncled racemes; pedicels 3-8 
millimeters long, bracteoles Jariceolate, 2-3 
millimeters jong; strongly nerved, strigose and 
hirsute; calyx 5 millimeters long, strigose and 
bristly hirsute, the teeth 1.5-2 millimeters long, 
broadly oblong and abruptly actte except 
the lowermost which is lanceolate with setaceous 
tip; corolla deep to light lavender, often with 
whitish fringes, 15 millimeters long, blade of 
standard roundish, distinctly spurred; pod 6-10 
centimeters long, 4 millimeters wide, black 
when ripe, trigose rather turgid 15-20 seeded. 


Tropical Kudzu is a deep rooted legumin- 
ous vine which takesroot at nodes and in favour 
able circumstances grows and spreads all over 
the ground. It is an ideal crop for soil erosion 
control. [t grows and seeds best in Puerto Rico 
where minimum rainfall is not less than 50 inch- 
es a year from sea coast up to 3000 feet in the 
mountains, It iskilled by frost. It is perennial 
and grows all the year round. It graws well on 
heavy clay soil with pH 5.0, also on sandy 
loams. 


Kudzu can be propagated from cuttings 
or seeds. Seed can ‘be sown in hoed lines or 
patches. Cuttings can be planted 33” in 
prepared ground with the advent of the rains in 
June and July and as late as September. Seed 
viability usuaily remains above 90 per cent ger- 
mination for at least one year or Jonger. Seed 
sown after s:aking for 24 hours in water, ger- 
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minates évithin 10 days. It is generally recom- 
mended that legume seeds be inoculated with 
cOrrect nodule forming bacteria before planting 
espacially in fields where no legumes have 
recently been grown. Simple methods of in- 
oculating seed is to collect some soil froma 
Kudzu field, powder it and dust a few pounds 
all over the field to be planted with Kudzu. Or 
a few pounds of soil mixed with water allawed 
to settle in a bucket of water, containing no- 
dule bacteria is taken o ut and poured into the 
bucket containing Kudzu seed which is then 
sown. : : 


If seed is dibbled in patches 3 feet apart, 5 
lbs. of seed are required per acre. If 18” x 18’” 
spacing is adopted using a pinch of 10-12 seeds 
per patch one pound of seed will do. Tropical 
Kudzu flowers and seeds from November till 
March. Seeds are dark brown to yellow. 
Number of seeds is 3600 to a pound. 


Kudzu is an excellent plant for filling up 
gullied areas. As fodder, cattle like it. It is 
estimated that about one acre of tropical Kudzu 
will feed one cow continuously during the dry 
season and two cows during the rainy season. 
Over grazing of Kudzu pasture should be avaid- 
ed. Agacre will produce 12-20 tons of green 
fodder. 


When planted in the neighbourhood of 
tree plantations, care must be taken to keep it 
in check against climbing on saplings which 
might be smothered and killed. Seed of trop- 
ical Kudzu can be obtained from the Director 
Federal Experiment Station in Puerto Rico, 
Mayaguez, Porto Rico. U. S. A. Trial of this 
variety at different centres in India are being 
planned in co-operation with the State Research 
centres 


A‘NOTE ON THE CULTIVATION OF KAPOK 


A. SANKARAM 
Sugarcane Research Station, Anakapalli, 


Few Indian farmers are aware of the eco 
nomic utility derived and the aesthetic sense 
afforded by systematically planned and well 
maintained farm roads and avenues. Govern- 
ment or State farms that demonstrate this, have 
often been misconstrued by visitors as waste of 
space and expenditure involved in maintenance. 
Practical and financia! disabilities have often 
been cited by some farmers as potent reasons 
for neglect of this aspect of farming, But een 
under situations where conditions are favourable 
there is no attempton the part of the farmers 
for satisfaction, much less for pride. A plea for 
development in this direction is the obiect of 


this note, with special emphasis on kapok which 
as an avenue tree on farm roads, fences and 
wide bunds is admirably suited as it effectively 
combines economic utility and ease in cultivat- 
ion. In what follows is presented a short account 
of the cultivation and economic uses of kapok. 


AAPOK PLANT DESCRIBED:— Erio- 
dendron peniandriint Kurz. belongs to the 
family Malvaceae. It isa tall growing tree 
with smooth green stem and horizontal branches 
arranged in whorls. This affords the treea 
characteristic peculiar aesthetic sense to obser- 
vers. It sheds its leaves during the dry season 
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and as the new leaves appear the beautiful 
white flowers emerge out in axils and show 
themselves off very well in the deciduous condi- 
tion of the tree, The fruitis more or less an 
oblong capsule or pod about six inches long 
and two inches in diameter at its greatest width. 
The hairs ( fibre ) arise from the inner walls of 
the fruit and not from the seed as incotton. 
This is of special advantage in the commercial 
preparation of the floss as it enables the sepa- 
ration of the naked seed from the floss by simple 
manipulation with hands. A method of separa- 
tion of seed from the floss by a simple techni- 
que of “‘ churning " the material in a pot gave 
encouraging results. The seed easily gets coll- 
ected at the bottom of the pot leaving the 
floss. 


KAPOK CULTIVATION PROCEDURE: 

The tree although found in a wild or semi-wild 
state from the s2a level up to an altitude of 
3,000 feet shows its best performance when 
grown at elevations less than 1,590 feet above 
the mean sea level. The prevelance of low tem- 
peratures over long periods is said to inhibit the 
growth of the tree and development of the fibre. 
It does wellin the tropics. A climate characteris- 
ed by an abundant rain fall during the growing 
season and a dry period from the flowering to 
harvest is the desideratum. A well drained 
loam with deep sub —soil fs best suited for suc- 
cessful growth. The tree is easily propagated 
from either seed or cuttings, but the general opi- 
nion is in favour of propigation by seed. The 
seed does not require any restinz period and is 
known to lose its viability after a year. The 
seed is to be sown six inche3 apartina nursery 
on raised beds intyve month of Jure with the 
break of the South West monssxon Germina- 
tion starts three to four days after sowing and 
reacheg completion after a week, The seedlings 
in the early stages are to be shaded under plait- 

ed Coconut leaves for about a month and then 

exposed to the sun. During a period of eight 

weeks fron the time of sowing the plants grow to 

a height of nine inches when they are ready for 

transplantation to permanent quarters. The 

seedlings should be carefully lifted from the 

ground without loss of any roosts and should be 

topped and the leavesremoved. They are to be 

transplanted immediately into pits dug out at 18 

feet apart. Transplantation should preferably 
b3 done onacool rainy day. Tull they get 

well established here and begin to grow great 
care must be taken to pot—water themas and 
’ when found necessary. They grow toa height 
of 3 to + feat within six months from the date of 
transplantation when no further care is neces- 
sary, except to prevant browsing and trespiss 
by cattle, goats and sheap. After a p:2riod of 
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four years the plants begin to bear fruit and 
yield floss in small quantities at the commence- 
ment, The yield rises gradually and reaches 
a peak by the 9th year age of the tree. There- 
after Kapok trees are known to yield for about 
20 years or more. An average tree yields 800 
to 1,000 pods fetching four to five pounds of 
the floss and about 2 Ibs. of the seed. Nearly 
500 seeds go to makean ounce. Still higher 
yields of the floss are known. The trees are not 
known to suffer seriously from the ravages of 
any pest to merit attention, 


MULTIBARIOUS USES OF KAPOK :— 
The silky floss attached totheinner walls of the 
capsules of certain plants belonging to the fami- 
lies Malvaceae, Apocynaceae, Asclepiadaceae 
have for a long time been known to be of use as 
stuffing material in upholstry, Of these kapok 
is the most important and highly valued. The 
use of the term kapok should be restricted to 
the floss derived from Eriodendron pentandrum 
Kurz., though at present it is used in a wider 
sense including the floss derived from many other 
plants. Kapok consists of cylindrical one celled 
brittle hairs. It is light, bouyant, elastic and has 
a smooth surface. [t is six times lighter than 
cotton and being resilient does Hot get matted 
under pressure. According to Annon (Sci. Am- 
erican 1914 ) ‘‘ the waxy coating on the fibre 
which gives it the glossy appearance is not said 
to be pleasing to vermin” - Kapok matress is 
therefore known to be vermin proof. Its chief 
use is for stuffing couches, cushions, pillows, 
matresses ani similar articles. Its resilient 
nature and none hygroscopic properties make it 
the best material for upholstery. During the peri- 
od of war its imgortance increased considerably 
as it was found to be much superior to cork or 
reindeer hair for making lifebuoys, lifebelts and 
other nval life saving appliances. The floss of 
Culatropis is sometimes used for adultrating the 
kapok. From the bark of the tree a medicinal 
gum is obtained: the wood is employed as tan- 
ning material for leather. An inferior bast fibre 
is sometimes prepared from the bark of the 
tree, 


Kapok seed is rich in oil and the oil 


eéxoressed fron it is used under the name 
“ Kapose oil’ The oil is expressed on 
a comnercial scale in Holland from the 


material imported from Java. The yield of the 
oil from the seed on a commercial seale is 17.S°ly 
whilst by extraction with ether 24.89. The oil 
is greenish yellow or reddish coloured and has a 
great resemblance to cotton seed oil in its gene- 
ral properties but dries more rapidly than cotton 
seed oil. Th residual cake after expression of 
the oil is useful both for livestock and to the 
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soil as a manure. Theleaves of the tree are 
greedily eaten by cattle, sheep and goats. Thus 
the tree has wide uses to merit attention for its 
increased culture. 


AN EXAMPLE AT A.RS. SAMALKOTA:- 
In the year 1932 a batch of seedlings of kapok 
were planted on a wide bund running paralle) to 
the road leading to the farm, This row of plants 
are well grown now and yield a valuable floss; 
and thus exemplify the utility of such bunds 
which otherwise would have been waste of space. 
Besides the aesthetic sense afforded, this row of 
trees never failed to attract even the busiest or 
most absent-minded passer by. It is seen from 
the data presented in the table that the income 
from the trees is of no small magnitude, esne- 
cially as no czre or attention is bestowed to 
wards them. 


Table I. Vield of floss and income. A.R.S. 
Samalkota. 


Particulars 


24 [37 55 70 80 
18 [27 —1241—4 


Note:—(i) Total number eae eee yielding trees. 22 


Yield of floss (Ibs-) 


Income at 12 annas 
per Ib. (in rupees) 


asf (| 1939 i 1940 | 1941 | 1942 


(ii) Cost of maintenance is practically 
nil, 


(iii) The value of the seed is offset 
against the picking of the pods 
and the preparation of the floss. 


A PLEA FOR ENCOURAGEMENT :— 
From what has been presented above the poten- 
tialities of kapok as a tree of great utility to far- 
mers for planting in their home farms either on 
wide bunds or in the fence are clear beyond doubt. 


A NOTE OF THE CULTIVATION OF KAPOK 
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Its possibilities for development are high in Cir- 
cars (Madras) as it lies in the tropics a climate 
adinirably suited for its culture. It is grown on 
a wide scale in Tanjore, Madura ( Periaknlam ) 
Ponneri (Chingulpet) as a result of which farm- 
ecs get very fair and encouraging returns, With 
little care in the beginning kapok trees get well 
established and need no farther attention; while 
they contribute annually substantial sum to 
the grower. To give wide publicity of this 
little - known plant and to put a strong plea for 
its inclusion in any comprehensive tree plantation 
programme for farmers in the rural areas are 
the objects with wkich this short note is written, 
and if these objectives in any measure have been 
attained the writer will fee] very happy and amp- 
ly compensated for the effort made. 
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NEW OR LITTLE: KNOWN PLANTS FROM ASSAM 
By R.N. CHATTERJI & M.B. RAIZADA, F.R.I., DEHRA DUN. 


The plants referred to in the following 
pages formed part of a collection made by Dr. 
N.L. Bor. C I. E., LF.S., (Retd.), mostly 
during 1942-45, from various parts oJ Assam, 
particularly the Khasi and Jaiantia hill tracts. 
The area covered includes districts of Nowgong, 
Sibsagar, Lakhimpur, Goalpara, Sylhet, 
Manipur together with Garo, Khasi, Jaiantia, 
Naga and Mishmi hills. 


The flora of the province of Assam, more 
or less comprehensively dealt with by Kanjilal, 
Das and others, and the series of articles by 
Fischer on “‘ Plants new to Assam” which 
appeared in the various issues of the Kew 
Bulletin, have minimised the chances of coming 
across new or undescribed species. Scattered 
Papers on the flora of the province were looked 
up in the Records of the Botanical Survey of 


386 


India, Journal of the Asiatic Society & Bengal 
and other scientific journals. The species 
included here are such as have not found 
mention in the above noted publications, inclu- 
ding Hooker's Flora of British India, as having 
been definitely reported from Assam, 


For the advantage of scientific workers, 
it has been thought desirable to add detailed 
descriptions of plants not provided in the Flora 
of British India by Sir J. D. Hooker, or scienti- 
fic details of such plants as are not easily 
accessible to the ordinary reader. In certain 
cases the diagnoses of plants, available in 
Latin or French only, have been rendered into 
English in order to make the paper an easy 
reference. 


The present contribution embodies the 
names of about 30 species of plants (herbs, 
shrubs, climbers & trees ) already described but 
now recorded for the first time from Assam. 


A new species of Senecio from Viswema, 
Naga Hills, was discovered in this collection. 
The description of the plant, Seecio borit 
Raizada sp. nov. is being published separately. 


All the plant specimens listed here are 
deposited in the Dehra Dun herbarium, 
Corydalis chaerophylla DC. ( Fumariaceae ) 


F.B.I. 1126. 


Known from temperate Himalaya 6-10,000 
ft. Sikkim to Kumaon. Dzulske Valley, Naga 
Hills, 8,000 ft. September 1939 N. L. Bor's 
collector 8446. 


Kohima, Naga Hills, July 1942, N. L. 
Bor 16030. 


Herb. ‘‘A somewhat tall Corydalis in 
dense evergreen forest ’’. 


Reevesia pubescens Mast. (Sterculiaceae) 
F.B.1. 1.364. 


Known trom Eastern Tropical 
Sikkim ; Bhotan. 


Shillong Khasi and Jaintia Hills, May 
1944, N. L. Bor 18181. 


Kohima, Naga Hills, April 1945, N.L. 
Bor 18476. 


Himalaya ; 


There are two old specimens in the Dehra 
Dun herbarium collected by Dr. King’s collec- 
tor and Gustav Mann from Assam, 


“A middle sized to small tree with fragrant 
flowers, Corolla white tinged with pink.” 
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Meliosma forrestit W.W. Smith in Notes 
Royal Botanic Garden, Edinburgh x (1917-18) 
52 (Sabiaceae). 


Known from China, Yunnan, 


A large shrub or a tree, 6-12m. high. 
Branches densely fulvous-tomentose. Leaves 
simple, alternate or sub-opposite, 18-35 cm. 
long, 7-16 cm. wide, more or less elliptic 
or oblanceolate, sub-abruptly and_ shortly 
acuminate, base cuneate, margin coar- 
sely spinulose-toothed generally in the upper 
half of the leaf, coriaceous, glabrous above 
except along the nerves which are sparingly 
tomentose, lower surface pubéscent or tomen- 
tose, fulvous-pilose along the. nerves: nerves 
12-20 pairs, parallel, ending in marginal teeth, 
thinly sulcate on the upper surfaca, prominent 
on the lower surface; petiole 1.5-4 cm. long, 
densely pubescent, Inflorescence a branched, 
terminal panicle, dense-flowered, 20-40 cm. 
long or lohger, densely fulvous-tomentose 
Flowers small, sessile, (immature ) cream 
yellew ; bracteoles 3, unequal, densely villous. 
Sepals 5, unequal, imbricate, sub-orbicular, 
concave, about 1 mm., hairy with ciliated 
margin. Petals 5, unequal, sub-orbicular, 
glabrous, Stamens 5, 2 perfect; anthers 
globose. Disk cupular, 5-toothed. Ovary 
sessile, glabrous; style subulate; stigma 
simple, punctiform. 


Dzulake valley, Naga. Hills, 8,000 ft., 
September 1939, N.L. Bor, Dehra Dun 
Herbarium No, 91597. 


In addition to the above we have seen two 
more sheete of this species—J.S. Gamble 9704 
from Phuking, Darjeeling, in Herb. Dehra Dun 
and G. Forrest 18386 from Yunnan, in Herb 
Calcutta. 


It is the first record of the species from 
India. 


Crotalaria albida Heyne (Leguminoseae) 
F.B.I. 11.71. 


Hitherto reported from various parts of 
India but not from Assam. 


Dimapur, Naga Hills, September 1945, 
N.L. Bor 18410, 


Also there is an old specimen in the Dehra 
Dun herbarium collected by Gustav Mann from 
Assam. 


Ashrub. Flowers yellow. 
Crotalaria calycina Schrank (Legumino- 
seae) F.B.I. 11.72. 
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Known from Himalayas to Ceylon, ascend- 
ing to 5,500 ft. in Kumaon. 


Dzulake Valley, Naga Hills, 8,000 fr. 
September 1939, N.L. Bor — Dehra Dun 
herbarium No. 90564. 


‘There are three more sheets in this her- 
barium, ccllected by Jenkins, Masters and 
others from Assam. 


An undershrub. Flowers pale yellow. 


Crotalaria bracteata Roxb, (Legumino- 


seae) F.B.I. 11.83. 
Known from Bhotan, Chittagong, Burma. 
Naga Hills, 1935, N.L. Bor 5321. 


Losami, Naga Hills, 5,900 ft., July 1942, 
NL. Bor 16022, 


“A small shrub with yellow flowers”. 


Millettia dorwardii Coll. and Hems}. in 
Jour. Linn. Soc. XXVIII (1891) 40 (Legumi- 
noseae), 


Known from upper Burma, Kachin Hills, 
Bhamo and Shan States. 


Big scandent — shrub. Young parts 


densely pubescent; stem  scabrid brown 
Leaves pinnate, 15-25 cm, long, petiolate ; 
rachis thinly hirsute; Stipules linear, 


4-5 mm. long, ultimately deciduous ; upper 
leaflets laterally ovate to ovate — oblong, 
bluntly obtuse, somewhat acuminate, base 
obtuse, 611 cm. long, papery, glabrous on 
both surfaces, reticuiately veined, nerves 6.9 
pairs, prominent on the underside ; petiole 
3-5 m.m. long ; stipellum setaceous 2-2.5 mm, 
long. Panicles terminal, stout, 12-18 cm long, 
rachis, branches, pedicels, calyx, and cuter side 
of standard densely, appressedly silky hairy, 
branches many flowered. Flowers single on 
the stalk, verticillately arranged, 1.8—2.3 cm. 
long ; pedicels 5 mm. long. Calyx campanu.- 
late, minutely toothed, ultimately rounded. 
Standard ovate, base somewhat cordate and 
inflexed ; palae short, falcate; carina very 
much falcate. Stamens diadelphois. Disc 
tubular, short, crenalate. Ovary linear, pube- 
scent, with many ovules. Immature pods 
ablong, turgid often beaked, 9 cm. long, 3 cm. 
wide, 1 cm. thick, velutinate, 2-seeded. 


Flowers in May ; fruits in October. 
Naga Hills, 1935,,N.L. Bor. 6272. 


Shillong, Khasi and Jaintia Hills, 4,700 
it. June 1943, N.L. Bor 17853 
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a 
“Flowers silky, pink outside and dark 
crimson inside ", 


Uraria lagopodioides (L.) Desv. syn. 
U. lagopoides DC. (Leguminoseae) F.B.1. 
11.156. 


Known from Nepal, Benga! to Ava. 
Naga Hills, 1935, N.L. Bor 6409. 


Sakhabama, Naga Hills, 3,000 ft., July 
1942, N.L. Bor 16197, 


Palel, 2,400 ft., Manipur State, October ° 
1943, N.L. Bor 17750. 


There are also two old specimens collected 
by Jenkins from Assam in the Dehra Dun 
herbarium. 


‘‘A prostrate shrub. Flowers pink to 


purple-red’’. 


Caesalpinia sepiaria Roxb. (Legumi- 
noseae) F.B.1. 11.256. 


Reported from various parts of India but 
not from Assam. 


Naga Hills, 
2940, 


Manipur State, March 1944, N.L. Bor 
13361, 


1935, N,L. Bor 2794 and 


A scrambling pubescent shrub. Stem 


prickly. Flowers yellow. 


Prunus macrophylia Sieb. et. Zucc. in 
Akad, Muench 1V. If (1843) 122. (Rosaceae) 


Native of South China and Japan, also 
reported from Burma. 


Tree. Branches and branchlets  atro- 
purpureus or cineraceous, with sparsely distri- 
buted minute lenticela ; stem sometimes longi- 
tudinally fissured, Leaves, in dry specimens, 
viridescent chartaceous, oblong to ovate-oblong, 
6.5 — 23 cm. long, 3 — 8 cm. wide, glabrous 
on both surfaces, apex cuspidate —- acuminate- 
to cuspidate — acute or obtuse, base cuneate- 
obtuse to obtuse, margin serrulate or entire; 
mid-rib on the upper surface somewhat raised, 
thinly sulcate, lateral nerves 7-12 pairs. 
Petiole 7 mm. — 1.5 cm. long, with 2 opposite 
glands situated above the centre of the petiole ; 
glands reddish, elevated, cupuliform, about 
1 mm. diam. or glands absent; stipules 
caducous. Inflorescence spicate, spikes in the 
axils of leaves at the top, solitary oc fascicled, 
sometimes ramose, 4-5 cm. long; flowers 
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0.5-1 cm. wide, clustered, rachis villous — 
hirsute; bracts at the base of the pedicels, 
caducous, scarious, ob-ovate 1.5 mm. Jong. 
2 mm, wide villous-hirsute apex obtuse ; 
pedicels small, 1-3 mm. long, hirsute. Calyx 
broadly campanulate, 6 mm, diam; teeth 5, 
broadly triangular, apex acute to obtuse, exter- 
nally hirsute, internally glabrous, margin 
ciliolate. Petals 5, inserted at the top of the 
calyx tube, alternating with the calyx teeth, ob- 
ovate, 2-3 mm. long, broader than long, apex 
broadly-rounded, base broadly-cuneate, margin 
entire, ciliolate or not, glabrous on both 
surfaces, cream coloured or white. Stamens 
indefinite, inserted at the mouth of the calyx- 
tube, arranged in two series; anthers reniform, 
emarginate ; filaments free, glabrous, compla- 
nate, base somewhat triangular-dilated, apex 
narrow-subulate, glabrous, Ovary free at the 
bottom of the calyx-tube, ob-ovate or oblong, 
glabrous; style columnar, straight or recurved, 
3 mm. long, apex stigmatose; stigma peltiform, 
more or less oblique-oblong. Ovary I-loculate 
with 2 ovules. 


Naga Hills, 1935, N.L. Bor 2717. 


Jatsoma, Naga Hills, 


1942, 
N. L. Bor 17294. 


November 


“A tree 30 m, tall with cream-coloured 
flowers.” . 


_Itis the first record of this species from 
India. 


Cnuidium monniert Cuss. Syn. Selinim 
monniert L.in Mem. Soc. Med. Par. (1782) 
280. (Umbelliferae), 


Native of Europe. 


: Herb. Stem furrowed. Leaves bior tri- 
pinnatisect; leaflets linear. Involucre multi- 
foliate; petals obvate, emarginate; fruit 
obovoid oblong ; achenes with prominent ribs, 
smooth, grooves with a narrow band. 


Kamalbari, Darrang District, April 1943, 
N. L. Bor 17361. 


Kamalpur, Nowgong District, May 1944, 
N. L. Bor 18178. 


There are ‘alsa three old specimens in the 
Dehra Dun herbarium, coliected by Jenkins 
from Assam. 


* A small white flowered herb in wet and 
waste places,”’ 


Hedyotis pinifolia Vall. 


( Rubiaceae ) 
F.B.L. III. 60. 
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Known from Bihar and Chota-Nagpure 
1.2,000 ft. 


Naga Hills, 1935, N. L. Bor 6326. 


Kohima, Naga Hills, 4,500 ft., June 1942, 
N. L. Bor 16208. 
"A small white flowered herb’. 


Knoxia valerianoides Thorel ex Pitard in 
Fl. Generale de L'{ndo-Chine 3 (1923) 288. 
(Rubiaceae). 

Known 
Yunnan. 


from Cambodia, Cochinchina, 


A dense perennial herb with dark stems. 
Stem erect, stiff, not branching, sub quadan- 
gular, hollow, with 4 longitudinal grooves, 
brown, more or less pubescent at the top. 
Leaves opposite, sessile, 5-10 cm. long, 5-30 
mim. wide, linear-oblong, ablong, ovate-lances- 
late, linear attenuated and pointed at the tip, 
rounded or cuneate at the base, olive-green and 
glabrous on the upper surface, more bright- 
green and generally pubescent on the lower 
surface, coriaceous; nerves 5-7 pairs, abruptly 
ascending, more prominent on the lower surface; 
stipules more or less connate with the base of 
the leaves, cleft almost to the base into linear- 
lanceolate, pointed segments. Inflorescence an 
unbelliform cyme, axillary as well as terminal ; 
cymes wholly contracted, 1-1.5 cm, wide ; 
pedicels short. Flowers dimorphous some with 
short corolla-tube while others with longer 
tubes. Calyx-tube ovoid to turbinate; teeth 4, 
ovate-acute, sub.equal. Corolla-tube long or 
short, somewhat widened in its upper half, 
glabrous outside, villous within ; lobes 4, 
valvate with thickened, pointed, inflexed tips. 
Stamens 4, inserted on the widened portion of 
the tube, included or exserted; filaments short 
in some flowers and fairly long in others, 
partially adnate or not to the tube; anthers 
linear-oblong. Ovary bi-locular; style slender 


long or short, stigmas 2, short, diver- 
gant, included; ovule one in each loculus, 
pendant. Fruit not seen. 

Kangpokpi, 3,000 ft, Manipur State, 


September 1943, N.L. Bor 17949. 
“In grassland, flowers whitish-purple.” 


It is the first record of the species from 
India. 


In Cochinchina, according to Pitard, it is 
employed in the distillation of alcohol from 
rice, to promote fermentation. 


Vernonia teres Wall. (Compositae) F.B.1. 
III. 229. 
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Known from Tropical Himalaya, from 
Kumaon, 5,000 ft., to Sikkim, Bihar, Central 
India, Burma. 


Naga Hills, 1935, N. L. Bor 46, 


Dzulake Valley, Naga Hills 8,000 ft., 
October 1939, N.L. Bor Dehra Dun Herbarium 
No, 96805. 


Maram, Manipur State, 6,000 ft., October 
1943, N. L. Bor 17702. 


A shrub with blue to purple flowers. 


Eupatorium glandulosum H.B. K. Nov. 
Gen. et. Sp. IV. 122 (Compositae). 


Native of Jamaica and Mexico. 


Shrubby plant, 3-6 ft., reddish, branched, 
Branches cylindrical, densely glanduiar, with 
short, stipulate glands, glabrous. Leaves 
opposite, petioled, rhomboid-ovate, sharply 
pointed, coarsely serrate abova the cuneate 
base and 3-nerved below nearly glabrous above, 
hispidulous along the nerves and glabrate 
beneath, obscurely glandular and with stipulate 
glands on the petiole and lower part of the 
margin. Corymbs _ fastigiate-trichotomous; 
heads 40-70 flowered, clustered, pedicellate, 
fragrant; receptacle flate; involucral bracts 
lanceolate, acuminate, striate, glandular-ciliate, 
mostly subequal with scarious margins; corolla 
white, abruptly dilated; achenes black, glabrous, 
crowned by a pappus of ten to twelve white 
scabrid hairs, twice as long. 


Shillong, Khasi and Jaintia Hills, 4,000 
ft., April 1943, N L. Bor 16063. 


“A herb with white flowers gregarious in 
pine forest.”" 


Some years ago it ‘was cultivated in the 
Botanical experimental area New Forest, 
Dehra Dun, and has since been observed get- 
ting naturalised in shady places in the New 
Forest area. It was introduced aga garden 
plant in Ootacamund, South India. But now 
it has run wild there and is considered to bea 
serious pest in some places. 


Erigero linifolius Willd. Sp. Pl. 
(1804) 1255 (Compositae) F.B.J. III. 254. 


Ill 


Known from Africa, Australia etc., found 
as an escape in Punjab, U.P. & other places. 


A herb, adpressedly grey striguse-hairy; 
stem erect, leafy, simple, the upper portion 
rarely branching, forming oblong-paniculate 
heads; lower leaves oblong-lanceolate, attenua- 
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ted at the base, often sparsely denticulate, the 
others narrow-linear. sessile, acute; floral heads 
moderate in number, involucre dense and short, 
hairy; bracts sub-uniseriate narrow-linear, 
acuminate, somewhat strigosely hairy; female 
flowers many seriate, filiform, truncate; achenes 
sparsely hirsute, pappus reddish of 15-20 
bristles in three rows. 


Flowers and fruits rainy season, 


Shillong, Khasi and Jaintia Hills, June 
1943, N.L. Bor 17798. i. 


Brigeron canadensis Linn. (Compositae) 
F.B.I, U1. 254. 


Known from Western Himalaya and the 
Punjab, ascending to 3,000 ft. Atl warm coun- 
tries; assumed to be a native of North America. 


Shillong, Khasi and Jaintia Hills, 4,700 ft. 
June 1943, N.L. Bor 17799, 


Aherb. The leaves of the plant are said 
to cause dermatitis, 


Erigeron anntins (L.) Pers. Syn. ii 431. 
(Compositae). 


Anown from Mexico, Bermuda. etc., 
Native of North America, It has also got 
naturalised in some of the hill stations in the 
United Provinces of India such as Mussoorie, 
Chakrata ete. 


Annual, sparingly pubesecent with sprea- 
ding hairs; stem erect, corymbosely branched. 
Leaves thin, the lower and the basal ones 
ovate or ovate-lancealate, mostly obtuse, petio- 
led, usually coarsely dentate, 5-15 cm. long, 
2-65 cm. wide, the upper sessile or short-petiol- 
ed, lanceolate, oblong or linear-lanceolate; 
heads rather numerous, 1-1.5 cm. broad; bracts 
somewhat hispid; rays 40-70, linear, white or 
commonly tinged with purple, 5-1 cm. long; 
pappus double, the inner a series of slender 
fragile deciduous bristles, often wanting in the 
ray-florets, the outer a persistent series of short, 
partly united, slender scales. 


Shillong Peak, 5.400 ft., Khasi & Jaintia 
Hills, June, August and October 1943, N.L. 
Bor 17797, 17825, 17991, 


“A herb. Flowers paleemauve to very 
pale-blue.” 


Apparently escape from cultivation ? 


Ambrosia artemistaefolia Liwn. Sp. Pl. 
988 (Compositae). 
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Widespread throughout North America, 
most common in the Eastern and North Cen- 
tral States, 


Annual. Stems erect, much branched, 
rough- pubescent, 3-15 dm. high. Leaves most- 
ly alternate, bipinnately parted, variable, 


nearly glabrous, thin, 510 cm. long, Heads 
unisexual; staminate heads in single or panic- 
led racemes, near the top of the plant, 5-20 
flowered, about 2 mm. in diam, with the 
involucre cup shaped, of 7-12 united bracts; 
pistillate heads axillary, sessile, 1-3 together, 
involucre obovoid, closed, becoming woody, 


resembling an  achene and_ enclosing a 
single flower, and later a, single achene; 
receptacle usually chaffy; disk flowers 
greenish.white; ray-flowers wanting. Mature 


involucre 2-3. mm. long, top-shaped, with an 
apical beak surrounded by 5-10 tubercles, 
longitudinally ridged, pappus wanting. 


Shillong, Khasi and Jaintia Hills 5,000 ft., 
October 1645 N.L. Bor 18428. 


Probably an escape from cultivation. 


A herbaceous shrub. It produces prolific 
quantities of wind-borne pollen, which is said 
to be the cause of most cases of late summer 
and autumnal hay fever. 


Lactuca graciliflors DC. ( Compositae )} 
FBI. If. 406. 


Known from Central and Eastern Hima- 
laya, Nepal, Sikkim 6-12,000 fr. 


Kegwema, Naga Hills, 5,000 ft., November 
1945, N.L. Bor 29902, 
A berb. 


Campanumaea inflata C. B. Cl. ( Cam- 
panulaceae) F.B J. ILL. 436. 


Known from Sikkim and Bhotan 5-8,003 
ft. 


Naga Hills, 1935, N. L) Bor 6220. 


Dzulake Valley, Naga Hills, 8,000 ft., 
September 1939, N.L. Bor-Dehra Dun Herba- 
rium No. 90557. 


Kohima, Naga Hills, 4,200 ft., July 1942, 
N.L. Bor 16272. 


“A twiner with lurid, evil smelling flo- 
wers.”’ 


; Agapetes hookeri (Cl) Sleumer Syn. Pen- 
“fapteryginum hookeri C.B. Cl. (Vacciniaceae) 
F.B.1. IIL. 450. 
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Known from Sikkim, 5-8,000 ft. and 


Bhotan. 


Shillong, Peak 5,500 ft., Khasi and Jaintia 
Hills, July 1943, N.L. Bor 17880. 


“An epiphyte, flowers crimson with a 


yellow band.” 


Sarcospernia kachinensis (King & Prain) 
Exell in Journ. Bot. LXIX (1931) 100 (Sapo- 
taceae). 


Reported from Upper Burma, near Simla, 
Kachin Hills. 


A small to medium-sized tree. Branchlets 
terete, tomentose. Leaves opposite or sub- 
opposite, oblong or ovate-oblong, 10-40 cm. 
long, 5-14.5 cm. wide, chartacescus, abruptly 
acuminate, apex caudate, base cuneate or 
almost round, margin entire, glabrous above 
except the midrib, which is somewhat pubes- 
ent, finely rusty-pubescent beneath, the nerves 
comparatively densely pubescent, pubescence 
ultimately disappearing ; lateral nerves 10.14 
pairs, prominent on the undersurfaces, faint 
on the upper surface; petiole flat, 1-2 cm. long, 
densely rusty-tomentose, near the junction of 
the lamina are two horn-I'ke, subulate processes, 
about 2 mm. long: stipules linear subulate, 
5-10 mm long, sub-persistent. Inflorescence 
axillary of simple or sparingly branched, almost 
spicate lax racemes, about 7 5-105 cm. long, 
densely rusty-tomentose. Flowers about 8 
mm.-1 em. long, very shortly pedicelled, bracts 
ovate Calyx campanulate, 5-6 mm. long, 
densely rusty-tomentose outside, glabrous 
within, 5 lobed, lobes ovate acute, subequal, 
imbricate, 3 outer lobes thick. opaque, pilose 
and 2 inner comparatively thin with a some 
what scarious, hyaline, cilliolate margin. Co- 
rolla tube short, 5. lobed, lobes narrow obovate, 
somewhat valvate, exceeding the calyx, gla- 
brous. Stamens 5, obtuse oblong, almost 
sessile, epipetalous, with 5 alternating, short. 
subulate staminodes, anthers bi-lobed, Ovary 
sessile, ovoid, glabrous, unilocular with 2 
ovules; style short, cylindric; stigma flat, indis- 
tinctly 5-toothed, 


Deliungmukh, Lakhimpur District, Feb- 
ruary 1944, N. L. Bor 18047. 


‘A small to medium-sized tree with milky 
juice in true ever-green forest. Flowers yel- 
lowish.’’ 


This species has an interesting history 
behind it. It was originally described as 
Combretum kachinense from Kachin Hills, 
Burnaby King and Prain in Jour. Asiatic. 


PLATE 1} 


Cx 3 


ASHARMA, 
SARCOSPERMA KACHINENSIS (KING & PRAIN) EXE 


LL 


1945] 


Soc. Beng. LXIX (1900) 169. Later, in April 
1931, Exell transferred this species to Sarcos- 
perma, proposing the new combination Sarcos- 
perma kachinensis (King & Prain) Exell in 
Jour. Bot. LXIX (1931) 100. Still later, in 
October 1931, Cowan described a new species 
of Sarcosperma from Kachin Hills, Burma and 
named it Sarcosperma kachinettse in Notes, 
Royal Bot. Garden Edinburgh, (Qct. 1931) 
222. Cowan's desrription of his new species 
agrees in all details with that of Sarcosperma 
kachinensis (King & Prain) Exell. This fact 
coupled with the information about the distri- 
bution of the species jeaves little doubt as to 
Cowan's species being conspecific with Sarcos- 
perma kachinensis (K. & P) Exell. We have 
therefore no hesitation in reducing Sircosperma 
kachinense Cowan to the earlier published 
S. kachinensrs (King & Prain) Exell. 


Willughbeta tenuiflora Dyer ( Apocyna-~ 
ceae) F.B.1, IL. 625. 


Known from Malacca. Cheswezumi, Naga 
Hills, 5,000 ft. July 1942, N. 1. Bor 16185. 


“A climber with milky juice, flowers 
white’. 


Ervatamia ophiorrhizoides (Kurz) Lace 
in List of Trees, Shrubs, Climbers, 
Burma, 91 (1912) Syn. Tabertuemon- 
tana ophiorrhizoides Kurz (Apocyna- 
ceae) F.B.I. Il, 649, 


Frequent in the hill forests of the Martaban 
hills, at 3000-5,000 ft. 


Dibrugarh, Assam, May 1943, N. L. Bor 
17783. 


Pynursla, Khasi and Jaintia Hills, May 
1943, N.L. Ror 17310. 


“A shrub or a small tree, lowers white.” 


Gentiana capitata Ham. (Gentianaceae) 
F.B.L TV. 113. 


Known from Temperate Himalaya 4-12,000 
ft., from Kumaon to Bhotan. 


Shilleng, peak 6,000 ft., Khasi and Jaintia 
Hills, January 1946, N.L. Bar 20895, 


““Small herb, flowers blue to pale blue,”’ 


Strobilanthes rufescens T. And, (Acan- 


thacez) F.B.1, 1V 430. 
Known from Pegu, Burma. 


Peak 5,800 ft., Khasi and Jaintia Hills, 
November 1943, N.L. Bor 18068. 
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Gfaspani, Naga Hills 2,000 ft., March 
1945, NL. Bor 18528. 


tinged with 


A shrub, flowers white, 
with purple 


purple ; also blue, pale violet 
patch. 


Anisochilus carnosus Wall. (Labiatex) 


F.B.1. 1V 627. 


Known from Kumaon and Garhwal as- 
cending to 8,000 ft. and throughout Central and 
Southern India to Travancore and Ceylon. 
Upper Shillong 6,000 ft, August 1944, 
N.L. Bor 18101. 


There is also an old collection by Jenkins 
from Assam in the Dehra Dun Herbarium. 


“A tall herb with dark blood-red flowers ’’. 


Alternanthera paronychioides St. Hill. 
Voy. Bras, ii (1833) 439; Ind. For. Rec. 
(N. Ser.) Botany vol. 15 (1939) 223 Syn. 
Achyranthes polygonoides (L.) Lamk. (Amaran- 
tacez). 


Native of Tropical America but now 


naturalised in several parts of India. 


Okshungbung, 2,300 ft., Manipur State, 
March 1945, N.L. Bor 18536, 


A prostrate, glabrous or sparingly pilose, 
branched herb. 


Polygonum vivibarum Linn. (Polygona- 
cer) F.B.I. V. 31. 
Known from alpine and subalpine 


Himalaya, from Kashmir to Sikkim, Western 
Tibbet 9.15,000 ft. 


Laitlyngkot, 5,500 ft., Khasi and Jaintia 
Hills, April 1943, N.L. Bor 16085. 


‘fA pink flowered Polygonum in marshes”’. 
Chloranthus kachinensis King and Prain 


in Jour, As. Soc. Beng. Pt. I, Val. LXIX, 
(1901) 173 (Chloranthacez). 


Known from Kachin Hills, Burma. 


Leaves subsessile, ovate, caudate — 
acuminate, margin finely gland — serrate 
except at the cuneate base, glabrous, shining 
ahove, dull and finely puberulous on the 
nerves beneath, 15°20 cm. long 7.5-9 cm. wide ; 
caudate apex 2-2.5 cm. long; nerves about 
10 pairs, doubly inarched within the margin of 
the leaf; petiole 5 mm. long or O. Spikes 
9 cm. long, 4-6 together fascicled at the apex” 
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of the branches among linear bracts su¥rounded 
by two closely approximated, distichous pairs 
of leaves ; anthers 3, connate by their « onnec- 
tive. 


Losami, Naga Hills, 5,000 ft., July 19+#2, 
N.L. Bor 16008. 


An evergreen erect undershrub, 


Euphorbia serrulata Reinw. ex, Bl. Bijdr. 
635 (Euphorbiacez). 


Known from Siam, Cambodia, Indo-China, 
Java, Malaya and China. 


Annual herb. Roots slender, vertical. 
Stem erect, 15-60 cm. high, slender. glabrous. 
Leaves opposite, oblong or narrowly linear, 
apex-mucronate or sharp pointed, unequally 
cordate at the base or abruptly narrowing 
down at the petiole, size 1.55 cm. x 1-8 mm.,, 
the upper often longer, entire, finelv 
denticulate except at the apex, abso.utely 
glabrous; nerves basal 3-4, secondary nerves 
none; petiole 1-1-5 mm.; stipules triangular, fine. 
Inflorescence terminal or axillary at the apex, 
shortly peduncled, always dense, mcre or 
less few flowered, 3-8 mm. in length; bracts 
minute, encircling the flowers, pointed. Involu- 
cre campanulate, about 1 mm. in length, 
perianth lobes 5, triangular, ciliate, hairy 
within: glands 4-3, small with a _ petaloid 
appendix, suborbicular. Stamens 20-25, anthers 
orbicular 0.5 mm. long, cells dehiscing transver- 
sely, contiguous at the centre. Ovary superior, 
pedicelled, glabrous; styles 3, free, bifid or 
trifid, stigma not capitate, Fruit capsular, 


INDIAN FORESTER 


[November 


2mm. in diam. smooth, glabrous; seeds 
ovoid 1.2 mm, long, tetragonous, externally 
reticulate. 


Plants very polymorphic in respect of the 
larger leaves. 


Palel, 2,300 ft. Manipur Strate, July 1943, 
N.L. Bor 17975, 


‘ 


“A white flowered herb in swampy places.” 


This is the first record of this plant from 
our country, 


Explanation of Fig. 7 


a. Leafy twig, showing both serrate and 
entire leaves and axillary inflorescence 
with small bracts. 


b. Flowers opened, showing calyx-tube 
with distantly nlaced teeth; stamens 
arranged in two series at the mouth of © 
the calyx-tube and peltate stigma. 


ec. Fruits. 


Explanation of Fig. 2 


a. Leafy twing, petioles showing horn- 
like processes. 


b. Inflorescence. 


c. A single flower, showing imbricate 


calyx-lobes. 


d. Flowers opened, showing almost sessile 
stamens with alternat'ng staminodes 
in between the petals. 


~~? 


ranch cuttings in sand (3 months after planting) 


branch cutting after treatment with seradix. 
tting treated with seradix No.3. 3. is control branch cutting, 4isthe branch 
before planting 3 is the 4 months old seadling from seed sowing. 


Propogation of Crybtameta japonied by b 


1. Is the plant from 
2, Is from branch cu 
cutting 3, is the control etc, etc. 


5 


Propogation and Casuarina equisitifolia by branch cuttings in sand. (3 months after planting. ) ° 
1 The type and branches used. 2strong and healthy root formation in the branch cuttings treated 


i dling from seed sowing 6 months old, tender and very weak 


1943] 
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A short note on the propagation of CRYPTOMPRIA JAPONICA and CASUARINA 
EQUISITIFOLIA by branch cutting. 


By S. N. Dasrar 


Absiract. 


The note with his illustrations describes the possibility of propogation cryptomerta japonica and 
Casuarina equisitsfolia from thelr branch cuttings. 


Indications are thet Croptomersa can cut 


roots ever without appilcation of any harmones 


Apart from the expenditure in collecting 
seeds and raising nursery stock for plantations, 
the inevitable danger of high mortality of the 
weak and tender seedlings especially on grass 
lands could very much be minimised if vegeta- 
tive propogation of plants could be successtully 
obtained from the branch cuttings. In attemp- 
ting to induce the initiation of root-formation 
in branch cuttings of various species by the 
application of harmones, interesting results 
were obtained in the case of Cryplomeria 
japonica and Casuarina equisitifolia. 


Cryptomeria japonica has extensively been 
introduced on the Darjeeling hilis at elevations 
between 4000-6000 feet, At Dehra Dun, the 
germination has been recorded as low and 
never exceeded 30 percent, losing germination 
capacity within 40 days, The effect of harmone 
applied to the branches and even without it 
have given very encouraging results indica- 
ting the simplification of the method of its 
propogation. A short description of the 
method applied with the results is described 
below but the present indications need further 
trials for confirmation. : 


In addition. to several other species, 
branches of Cryptomeria japonica 5" in 
length including the growth of the current year 
were cut down from the plants of about 8 years 
old on 23rd June 1948. Leaves at the base 
were trimmed off and he lower end of the 
freshly cut branches after being moistened 
were stirred, one lot in seradix No. 2 and the 
other in seradix No. 3. A third lot was kept 
as control. After tappimg back the excess of 
the powder into the carton, the branches were 
all planted in sand keeping 23” underneath it 
and were all given cover of thatch shelter. A 
day earlier, branches of Cryftomeria treated 
similarly as above were planted in standard 
soil composed of humus, sand and garden soil 
in equal proportion. By the end of September 
the branches of all other species were found to 
have died but that of Crybtomeria japonica 
and a few of Casuarina equisetifolia remained 
alive in sand although in standard soil all 
branches either had rotted or dried up. The 


resulis in term of the survival % are tabulated 
below :— 


ec RC CE FC 


Treatment 


Species Medium 
‘ Seradix | Seradix used 
No 2 |_No. 3 Control 
\ 
Cryptomaria japo-} 80% | 80% 100% Sand 
netca. pha LS ee 
Nil | Nil {| 4% Standard 
Casuarina equise-| Nil | 40% Nil Sand 
tifolia, | 
Nil | Nil Nil [Standard 


After measuring the height growth of the 
plants a few plants were dug out and photo- 
graphed for studying the root tormation in 
them, The initiation of roots in the treated, 
untreated and the 5 months old seedlings from 
seed sowing is very apparent from the photo- 
graphs Contrcl set of the Cryptomeria japonica 
branch crttings did not produce as many and as 
strong roots as the treated sets of which seradix 
No. 2 induced much more and bealthier roots 
than serad:x No. 3 which is snitable for a 
harder species than Cryptomeria japonica. 
There is better height growth in branches 
treated with the harmones than the height 
growth of the seedlings from sowings. Aver- 
ace height of the seedling was 1.5". The 
branches averaged to 2.9", 2.2” and 1.2" 
treated with seradix No- 2, No. 3 and control 
respectively, 


Casuarina equisetifolia is particularly 
valuable for afforesting sandy areas and shift- 
ing sandy dunes. Its branches were obtained 
from trees about 17 years old and lower leaves 
upto about 3” were completely removed, leaving 
the upper branches a bit trimmed off. The 
naked portion of the branches were similarly 
treated and planted as that of the Cryptomeria 


japonica in sand as well as in the standard 
soil. Vhe results by the end cf September 


have been tabulated above indicating 40% 
of the branches to have developed roots in sand 
when treated with seradix No. 3. 


394 


The marked contrast in the root Yormation 
between the 6 months cld seedling from seed 
sowing and that from the branch cuttings Were 
very clearly seen after digging up the plants 
irom the planting bed (See the photograph). 
The roots are more stout, spreading and 
somewhat bushy as against that of the seedling 
having long, thin and wiry roots with fin- 
fibrous lateral roots. 


The average growth of the seedling raised 
from sowings of age of 6 months is about 6 5" 
while as that from the branch cuttings is 4.6" 
but the latter are much stronger and would 
probably escape the damage which the natural 
seedlings are subjected to due to attacks of 
grubs, cricket, and other insects which cut 
through the stem and sometimes do very 
serious damage. 


It was very interesting to note that the 
seedlings from branch cuttings could stand very 
rough handling. The specimen dug out from 
the nursery bed for the photographs happened 
to remain submerged in water for two days and 
were pressed between sheets of blotting papers 
to deprive them for excess of water before they 
were photographed. The seedlings remained 
in the laboratory without any care for about 
12 hours after which they were incidentally 
replanted in the same bed. Seedlings raised 
from sowings faded and died in due course but 
the others from branch cuttings without any 
apparent set-back restarted putting on growth 
and cutting flush buddings of new leaves. 


How far the plants propogated from 
branch cuttings would establish and develop 


INDIAN FORESTER 


[November 


has sttll to be watched but upto the end of the 
season, so far, these seedlings indicate promise 
of fu'ure prospects of their establishment. 
Crypirmeria japonica plants are normally con- 
tinuing to grew during the winter months also, 
but the growth is much more Juxurient in cute 
tings treated with harmones than in control set, 
most probably due to lack of devolopment of 
strong root system in the latter as is apparent 
in the photographs, but no casualties have so 
far occured in any of the sets. Casurina equi” 
settfolia branch cuttings are growing very 
vigorously, The information has also been 
collected incidentally that the seedlings from the 
branch cuttings could stand very rough hand. 
ling in transplanting and when transplanted, 
it re-establishes itself without any set back. 
As it was a preliminary investigation, as said 
above, further trial is essential for confirmation 
and the result should be taken as indications 
of what may be expected. 


Propogation of Cryptomeria japonica 
branch cuttings in sand (3 months after plant- 
ing), No. 1 is the plant from cutting after 
treatment with seradix No. 2: No, 2 is from 
branch cutting treated with seradix No. 3; 
No. 3 is control branch cutting, No. 4 is the 
branch cutting before planting and No. 5 is the 
4 months old seedling from seed sowing. 


Propogation of Casuarina equisetifolia by 
branch cuttings in sand (3 months after plant- 
ing). 1. The type of branches used; 2. Strong 
and healthy root formation in the branch 
cuttings treated with seradix No. 3; 3 Seedling 
from seed sowing 6 months old, tender and 
very weak, 
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ANNUAL CONFERENCE OF FOREST RANGER'S ASSOCIATION 
c,P, AND BERAR 


The 18th Annual Conference of C,P. and 
Berar, Forest Ranger’s Associaton was held 
from the 13th to the 16th of September 1948. 
The session was inaugurated by Shri Lakhpat 
Rai, Chief Conservator of Forests C,P. and 
Berar in the University Convocation Hall. 
Before the work of this Association was 
commenced, a resolution expressing profound 
grief at the passing away of the ‘Father of 
the Nation’® wasread out by the Honorary 
Secretary, all standing; after which a 2 
minutes silence was observed, 


Shri Lakhpat Rai in his opening speech 
described the role that the forest played in 
ancient India to aid village economy. He 
pointed out that the forests were managed by 
kupadhyakshas (Conservator of Forests) and 
Gowardhan Pujt was introduced by Lord 
Krishna to educate the people in respect of 
protection of forests, which are a source of 
water supply which is the source of all life.- In 
the end he impressed on the members of the 
Association the need to serve loyally like forests 
which serve humanity without expecting any 
reward. 


Shri Kanta Prasad Sagreiya. Secretary For- 
est, Policy Committee, C.P. and Berar gave a 
talk in Hindi on “Forests and Public Welfare” 
(Sirat ae Safe) in which he traced the 
origin of scientific forestry to the practice of 
the Dahya method of shifting cultivation under 
which forests were felled and burnt to obtain 
fertile soil for raising field crops. When such 
practices eventually resulted in a serious defi- 
ciency of fuel and other essential requirements 
of the people and also adversely effected agri- 
cultural practice through  soil-losses man 
turned his thoughts to soil conservation, silvi- 
culture and afforestation. This is how out. of 


sheer necessity the science of forestry 
was born. He narrated the direct and 
indirect benefits that forests confer on the 


people and particularly the role that they 


play in sustaining ‘agriculture and therefore he 
argued that forestry is not the “hand-maid” of 
agriculture as some have called it but actually 
its ‘foster mother” without which agriculture 
will become impossible owing to loss of soil 
moisture and denudation. He therefore urged 
that the “Grow More Food Campaign" should 
instead of concentrating on the extension of 
cultivation on marginal lands, devote greater 
attention to production of more fuel to release 
cow-dung for manurial purposes, and on conser- 
sation of agricultural soils bv proper anti- 
erosion measure. Finally, he quoted the — 
Taittiriya Upanishad and the Bhagwadgita fo 
show that these recommendations ‘are nothing 
new. The preceptor in the Upanishad 
advised his students to resalve to grow More 
Food, (3t agnafa) The Bhagwadyita has 
also given a‘ vivid account in Chapter III, 
verses 13 et. seq. of the natural cycle of forest 
conservation, and constant efforts which alone 
can result in improving soil-moisture and thus 
helping agriculture. 


Lala Arjun Singh, M.L.A. a Member of 
the Forest Policy Committee next - addressed 
the meeting. In his usual interesting and witty 
talk, he impressed on the audience the benefit 

of forests and advised the members to carry 
their message to the masses. 


Swami Krishanand, M.L.A. of Saugor 
emphasised the need for selfless public service. 


In the end Shri Bhawani Shankar Niyogi, 
Member, Public Service Commission, C.P. and 
Berar pointed out the inter-relation — be- 
tween forests and agriculture. He advised 
the members of the Association not to 
indulge in polifics or to make too many com- 
plaints regarding their prospects, but serve the 
country and its people in this hour of trial 
unmindiful of self. The popular Government 
cannot fail to realise the importance that the 
forest wealth of the country plays in promoting 


397 


398 xy NDIAN FORESTER [December 


the well being of the people and therefore the their due. 

members of the Association may rest assured H.P. VARMA, 

that they will see that those who are entrusted HONORARY SECRETARY, 
with the custody of this natural asset are given Forest Ranger's Association. 


RESOLUTIONS PASSED BY THE C-P- & BERAR FOREST RANGERS 
ASSOCIATION, 1948-49 SESSION 


Held at Nagpur on 15th 


I. C.P. and Berar Forest Rangers’ Associ: 
ation places on record the deep sense of grief 
on the sudden demise, on 30th June 1948, of the 
architect of Independence of India, non-violence 
personified, Father of Indian Nation, Saint and 
a great soul, late Bapu, and prays the Almighty 
to bless the departed soul with ever lasting 
peace. -May his hfe and teachings be guide 
tor us, to take us to the path of truth and non- 
violence. 


If. C.P. and Berar Forest Rangers’ 
Association expresses grief on the premature 
passing away of late retired Forest Ranger 
Hatrcharansingh. May his soul rest in peace. 
The Association further conveys its heartfelt 
condolence to the bereaved family and depend- 
ents and prays God to grant then strength to 
withstand his absence. 


III This Association takes a note of the 
order of the Government to Resolution No. IX 
of 1946, in respect of maintenance of character 
roll of Rangers by the Conservator in as much 
as rejecting the requests of the Association 


This Association still feels the necessity of 
requesting the Government for reconsideration of 
the orders in view of para 1 of the Government's 
Memo No. 414/95/XI, dated 28th February 
1948 where due importance is given to charac- 
ter roll remarks which are not agreed to by the 
Government to be substituted with any kind of 
competitive test or examination. 


The main ebject of the petition of the 
Association is to request the Government to 
protect the permanent record of service perso- 
nel from being effected by temporary annoy- 
ance of their officers with whom they directly 
come in contact oft and on in various res- 
pects. In many cases, opinions have changed 
in course of time but record could not be 
reversed in view of the remark already made. 
If the rolls are kept with the Conservator of 
Forests, the officers will have chance to recon- 
sider and in al! probability change their 
opinion, 

Lastly, as the Conservator of Forests is 
the appointing and the punishing authority, the 


to 16th September, 1948. 


rolls are invariably expected to be kept with 
him, who will look into the remarks proposed 
to be entered by the Divisional Forest Officer 
and see if justice has been don and provisions 
of the Book Circular have been duly carried 
out. 


IV. The Association reads with great 
disappointment the reply of the Government, 
rejecting its demand for a free grant of timber 
to each member for construction of a house to 
enable him to build a small dwelling place to 
pass his retired life with peace and comfort. 


In view of the acute housing problem and 
incapabilities of the service personel to build 
a house for themselves and difficulty of avail 
ability of houses on rent after they leave the 
Government quarters, the Association is com 
pelled by force of circumstances to approach 
the Government to reconsider their decision. 


V. To the reply of the Government to 
Resolution No. XVI of 1946, the Association 
appreciates the decision taken by the Govern- 
ment in respect of promotions, and further 
requests the Government to reserve 50% of 
cadre of superior service to be filled in by pro- 
mating Rangers. 


VI. In view of the reply of the Govern- 
ment in respect of occupation of Forest Rest 
Houses, this Association requests the Chief 
Conservator of Forests to issue a circular to 
the Divisional Forest Officers to permit the 
Forest Rangers when on duty, to occupy the 
Forest Rest Houses, 


VII. This Association has read the reply 
of Government, considering it unnecessary to 
provide a Chowkidar for each Range quarter. 
It is hereby respectfully reques ed by the 
Association that the Government safe which 
is generally fixed in the bed room of the Range 
Officer be ordered to be removed to the Range 
Office room in the interest of protection of his 
family members who have to sleep in that bed 
room in absence of the Range Officer himself 
for over 20 days in a month. 
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VIII. This Association submits for peru- 
sal of the Government, copy of para 13 of the 
request made by the Executive Committee of 
this Association to the Provincial Pay Com- 
mittee, in respect of reducing the heavy work 
for which a Range Officer is held responsible 
and arrest the further incvease of the same by 
reducing the size of Rangestrom 125 to 80 
sq. miles according to the feasibility of manage- 
ment, 


In view of this fact, the Divisional Forest 
Officers had been directed to submit proposals 
for redistributing the charges of Ranges but it 
seems, the proposal has not finalised as yet. 
This Association requests that the matter be 
speeded and relief rendered to the members of 
this service who are over worked at present and 
suffering the results of ever increasing respon- 
sibilities, 


Gopy of para 13 


“The charges of many of the Ranges are 
very heavy and unweidly inthis province and 
Rangers in such ranges have invariably come 
te grief in respect of the management of such 
ranges. According to the postwar develop- 
ment plan by Mr. V.K. Maitland, LF.S., the 
number of divisions have been proposed to be 
increased from 18 to 28 with a view of reducing 
the charge of forest division to 700 sq. miles 
and increasing the territorial Conservators from 
3 to 4. (N.B.—This is before Chhattiagarh 
Merging) but it is unfortunate that charges of 
Rangers have remained the same, Several 
new schemes, such as, construction of roads 
and bridges, housing of subordinates, grazing 
service, water supply, improvement of fodder, 
lac propagation, welfare of forest population 
including publicity and education have been 
proposed. All these schemes are bound to 
create heavy rush of work in respect of mainte- 
nance of accounts and statistical record, be- 
sides heavy correspondence. Inspite of extra 
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staff provided therein, the Range Officers’ 
responsibility will be there, for all the works in 
his range. Hence ranges be reduced to work- 
able minimum i.e. from 80 to 125 sq. miles in 
area according to the feasibility of manage- 
ment, Further, it is also requested that officers 
appointed in charge of special works, be 
appointed as disbursers and should maintain 
their own accounts. However the same may 


_ be incorporated in range accounts”. 


IX. This Association brings to the notice 
of the Government the fact that arms which 
are so essential for the efficiency of this service 
for the protection of the life of service personel 
and property of the Government, are rarely 
available in the market, and, more so, the cost 
has risen to such an extent that it is beyond 
the means of service personels to purchase the 
same. 


An enquiry in respect of supply of arms 
to the subordinates of Forest Department was 
made sometime past but the matters have 
remained undecided. 


This Association respectfully requests the 
Government to make guns and rifles available 
to this service, or supply be arranged through 
Government agency, as soon as possible. 


XX, The Chief Conservator of Forests 
is requested to restart the publication of the 
Classified list of Forest Rangers which seem to 
have been discontinued since 1945, in order to 
inform the members of their position in the 
list. 


It is also further requested that the list 
be made available to the members on payment. 


(N.B.—As the list for 1948 has been pub- 
lished since the later part of the resolution is 
requested to be given effect to). 


AMERICAN FORESTRY PROFESSION ADOPTS 


CODE OF 


A code ot ethics for the forestry profession 
was adopted in November by the Society of 
American Foresters. The members voted by 


letter ballot, 


The code was developed by a special com- 
mittee of the Society which made a study of 
the ethical practices of older professional 
groups. The newly adopted canons will be 
broadly construed in the interest of the public 
welfare and professional advancement. ‘Lhey 


ETHICS 


are now deemed to be duties, obligations, and 
responsibilities of the technical forester to all 
those with wham he comes into contact in the 
course of his professional work and life. 

The Society of American Foresters, organiz- 
ed in 1900 in Washington, D.C. has a mem- 
bership of 6,000, in the United States and 
Canada. Its official organis the JOURNAL 
OF FORESTRY. 

Code of Ethics for the Profession of Forestry 
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The purpose of these canons is »% formulate 
guiding principles of professional conduct for 
foresters in their relations with each other, 
with their employers, and with the public. The 
observance of these canons secures decent and 
honorable professional and human relationships, 
establishes enduring mutual! confidence and 
respect, and enables the profession to give its 
maximum service. 


Professional Life 


1, The professional forester will utilize 
his knowledge and skill for the benefit of 
society. He will cooperate in extending the 
effectiveness of the forestry profession by inter- 
changing information and experience with 
other foresters, and by contributing to the 
work of forestry societies, associations, schools, 
and publication. 


2. He will advertise only ina dignified 
manner, setting forth in truthful and factual 
statements the services he is prepared to render 
for his prospective clients and for the public. 


Relations with the Public 


3. He will strive for correct and increas- 
ing knowledge of forestry and the dissemination 
of this knowledge, and will discharge and 
condemn the spreading of untrue unfair, 
and exaggerated statements concerning forestry. 


4, He will not issue statements, criticism, 
or arguments on matters connected with public 
forestry policies, without indicating, at the 
same time, on whose behalf he is acting. 


5. When serving as an expert witness 
on forestry matters, ina public or private fact 
finding proceeding, he will base his testimony 
on adequate knowledge of the subject matter, 
and render his opinion on his own honest con- 
victions. 


6. He will refrain from expressing public- 
ly an opinion on a technical subject unless he 
is informed as to the facts relating thereto, and 
will not distort or withehold data of a substan- 
tial or other nature for the purpose of substan- 
tiating a point of view. 


Relations with Clients, Principals, 
and Employers 


7. He will be loyal to his client or to the 
organization in which he is employed and will 
faithfully perform his work and assignments. 


8 He will present clearly the conse- 
quences to be expected trom deviations propo- 
sed if his professional forestry judgment is 
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overruled by nontechnical authority in cases 
where he is responsible for the technica) ade- 
quacy of forestry or related work. 


9. He will not voluntarily disclose infor- 
mation concerning the business affairs of his 
emplayers, principals or clients, which they 
desire to ketp confidential, unless express 
permissicn is first obtained. 


10. He will not, without the full knowledge 
and consent of his client or employer, have an 
interest in any business which may influence 
his judgment in regard to the work for which 
he is engaged, 


11. He will not, for the same service, 
accept compensation of any kind, other than 
from his client, principal, or employer, without 
full disclosure, knowledge, and consent of all 
parties concerned. 


12. He will engage, or advise his client or 
employer to engage, other experts and specia- 
lists in forestry and related fields whenever the 
client’s or employer's interests would be best 
served by such actions, and will cooperate 
freely with them in their work. 


Relations with Professional Foresters 


13. He will at all times strive to protect 
the forestry profession collectively and indivi- 
dually from misrepresentation and misunder- 
standing, 


14, He will aid in safeguarding the pro- 
fession against the admission to its ranks of 
persons unqualified because of lack of good 
moral character or of adequate training. 


15. In writing or in speech he will be scru- 
pulous to give full credit to others in so far as 
his knowledge goes, for procedures and methods 
devised or discovered and ideas advanced or 
aid given, 


16. He will not intentionally and without 
just cause, directly or indirectly, injure the 
reputation or business of another forester. 


17. If he has substantial and convincing 
evidence of unprofessional conduct of a fores- 
ter, he will present the information to the 
proper authority for action, 


18. He will not compete with another 
on the basis of charges for work by under- 
bidding through reduction of his quoted fee 
after being informed of the fee quoted bya 
competitor. 


19. He wiil not use the advantages of a 
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salaried position to compete unfairly with an. 
other forester, 

20. He will not attempt to supplant 
another forester in a particular employment, 
after becoming aware that the latter has been 
definitely engaged. 

21. He will not review the work of another 
forester, for the latter’s employer without the 
other's knowledge, unless the latter’s connec- 
tion with the work has been terminated. 


22. He will base all letters of reference 
or oral recommendation on a fair and unbiased 
evaluation of the party concerned. - 
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23. To the best of his ability he will 
support, work for, and adhere to the principles 
of the merit system of employment, 


24. He will not participate in soliciting 
or collecting financial contributions from sub« 
ordinates or employees for political purposes. 


25. He will uphold the principle of appro- 
priate and adequate compensation for those 
engaged in forestry work, including those in 
subordinate positions, as being in the public 
interest and maintaining the standards of the 
profession. 


CONTOUR TILLAGE AND TERRACING 


BY 


P. V.C, Rao, Graduate, L.E.E., M.ILE.T. (London.) 
Corporate Member of the American Society of Agricultural Engineers. 


When we cultivate up and down the 
slopes as the majority of our cultivators do at 
present, we shall be aiding the rapid erosion 
of the slopes. When the rain beats the soil 
and digs it out, the debris so collected is carried 
by the rushing water through the innumerable 
furrows down to the valley streams. The rich 
top soil of the land is thus rapidly lost and the 
unproductive subsoil is exposed. This kind 
of phenomenon is far more potent when row 
crops are planted up and down the slope. If 
any fertilizer is used with.a view to increasing 
the fertility of the land, it is also washed away 
by the rushing streams. Thus the loss is cum- 
mulative in effect-the loss of the soil and also 
the loss of the fertilizer. 


The rate of such water erosion depends 
upon the degree of the slope, the condition of 
the land and the general cultural practices in 
usage. Erosion begins first by the peeling off 
of the top soil by the slow invidious process 
of what is known as sheet erosion. It is more 
menacing and deceptive as the cream of top 
soil slowly vanishes without the farmer notic.- 
ing the phenomenon. Most of our fields have 
been the victims of sheet erosion and are gra. 
dually losing their productivity. 


The fan-wise rills grow deeper and deeper 
into wider gullies at points of greater suscep- 
tibility. Gullies increase the pace of erosion 
and cender the field gradually unsuitable for 
cultivation. Gully erosion is the final phase 
for relegating the fields to a fallow state. 


When the field is tilled and left unpro- 
tected during summer, the soil is swept off by 


wind. The dust storms and the sand dunes 
are generally formed by this kind of erosional 
debris. Wind erosion is yet another process 
through which the invaluable top soil of our 
fields, especially those in the dry districts, is 
being swept away. : 


The evil effects of soil erosion are mani- 
fold. The fields lose their fertility, the barren 
slopes generate floods that engulf vast stretches 
of rural and urban areas, and the soil that 
shouid produce rich foed, is carried by the 
floods in the form of sedimentation to fill up 
the reservoir bed and the channels or to choke 
the sluice valves and harbour mouths. When 
it is swept by wind, it clozs the house and tree 
tops, blinds the pedestrians and spoil the 
ecstasy of the swrroundings, 


We clamour for costly fertilizers, but we 
forget for a moment that the fertilizer can at 
best add to the strength of the soil, but cannot 
create the soil itself. No ornamentation is 
ever possible on a mutilated body or a dilapi- 
dated building. What is more when the soil 
itself is unprotected and is left to the vagaries 
of the wind and water, how can we protect 
the fertilizer from being washed away? The 
soil as well as the fertilizer is lost - 


We should devise ways and means for 
arresting this colossal loss through soil erosion. 
The technique employed is varied according to 
the topography, rainfall, tyne of soil and degree 
of erosion of the land. The general methods 
are contour terracing, contour cultivation, con- 
tour trenching, afforestation, strip cropping, 
rotation and multch farming, 
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Cultivated and cultivable slopes not excee- 
ding 10 percent in gradient are contour bunded 
with what are known as terraces or major 
bunds, In places like the Ceded Districts and 
the Bombay Carnatic where the rainfall does 
not exceed 25 inches and it is essential to 
conserve every drop of the rain, the bund is 
constructed sn strict contour without any spill 
ways. Oncertain types of soils, the American 
type of broad based terraces will be effective. 
Where the rainfall exceeds 50 inches, the 
the drainage type of terrace with dropping 


contour and with spill ways at the tail 
end are suitable. The drainage water is 
led through sodded channels at nonerosive 
velocities, 


The fields in between the bunds cr terraces 
are contour-furrowed, so that each furrow will 
act a3 a miniature bund and assists the major 
bunds in holding and helping the absorption of 
all the rain water, The furrows also protect 
the bunds from breaching at off-the-contour 
pockets. Where mechanical power is employ- 
ed for cultivation, the contour furrow running 
across the slopes will effect considerable 
savings in the fuel consumption and also in 
the wear and tear of the machine. The contour 
furrow holds the fertilizer from washing. 


Contour strip cropping is a method of 
cultivating alternative strips of erosion and 
non-erosion type of crops on the contour in 
strips of 40 to 50 feet wide. The row crops 
such as corn and cotton are alternated by close 
growing crops of soil building variety. Water 
and soil washed from the upper strip of row 
crop are held up by the lower strip of close 
growing crop. Strip cropping on the contour 
augments the yields considerably. 
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Rotation of crops preserves the fertility °! 
the soil and increases the yield of the crop 
The soil depleting crops such as_ cotton, 
tobacco and oil seeds are followed by legumi- 
nous crops. When some of the leguminous 
crops are ploughed in as farm mulch, and the 
artificial fertilizer is applied for the farm 
mulch instead of for the main crop and when 
such mulch is mixed with the soil, there will 
be definite increase in the crop yields and also 
the balance of fertility of the field is maintained 
at a high level. 


Slopes exceeding 10 percent in gradient 
and also the uncultivable wastes are contour 
trenched and afforested, When these forests 
grow. they help the contour fields below in 
innumerable ways. Soil erosion began with 
the depletion of the forests, and the manifold 
evils of drifting droughts and floods are all the 
legacies of the ruinous policy of denudation. 
It is highly essential that the lost forests are 
rapidly rebuilt for the sake of our agriculture, 
climate and rainfall. 


The ideal method of carrying out these 
operations is On a mass scale without any 
regard to the ownership of the land. ‘The only 
limiting line is acontour- If in any case the 
fragmented holdings leave loopholes in the 
corners, a realignment of strips by mutual 
exchange of plots will become necessary, ‘The 
Bombay Land Improvement Act envisages the 
utility of the contour bunds as delimiting field 
boundaries. Consolidation of holdings is no 
doubt an ideal method of overcoming the diffi- 
culties arising out of irregular field boundaries; 
nevertheless, land reform should never delay 
the reform on the land. 


AFTER RIPENING IN JUNIPERUS MACROPQDA 
By S.N, OABRAL, F.R.I. 


Abstract: Juniperus macropoda Seeds ordinarily do not give more than 1 per cent germination, The 
dormancy is due to after-ripening required: 2 years old seed collacted in Oecernber and stored under ground 


for 2-3 months has given upto 20 per cent germination, 


after about 30 days of sowing. 


Juniperus macropoda is a species of the 
inner Himalayas from Nepal westwards grow- 
ing more or less gregariously on arid tracts 
between 5,000--14,C00 feet elevation. In 
Baluchistan, the species is abundant and is of 
considerable economic value. Some 30 years 
back, Troup described it to be growing grega- 
riously in open or in scattered patches over an 
area of 1,500 square miles. The wood is 
considered first class for pencil making, stand- 
ing equal to the American pencil cedar, 


Treated seeds enter into a secontary dormancy 


The present condition of the juniper 
forests in Baluchistan is deplorable. Heavy 
ovet-grazing, denudation and consequent ero- 
sion nave made the forests very open and largely 
consisting of old trees. The Juniper seeds 
fairly well every year and yet there is practi- 
cally no regeneration in Mazhar and Ziarat 
forests though occasional seedlings are seen 
under trailing branches of the old treeg in 
North Zarghun. Griffith (1946) commented 
that the conditions have much changed and it 
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is now toolate to perpetuate the natural type 
but patches still could persist on favourable 
sites. 


As natural regeneration is negligible, 
attempts are made to artificially regenerate the 
species but little is known by the local foresters 
about the time of collection, age of seed for 
best germination and the method for germinat- 
ing the seeds. The local belief is that 2nd 
year berries give the best germination, which in 
any case hardly exceeds 1 percent. Finding 


artificial) germination an impracticable proposi- 
tion, the local officers atternpted raising planta- 
tion by transplanting natural seedlings, but the 
So it was decided to carry 


survivals were tew. 


1st year 2012 ] 1240 - 


596 | 1025 


2nd year ... 


3rd year . 622 654 


In collection of preliminary data, one lot 
from each month's collection was sown with- 
out any treatment in pots filled with garden 
soil, sand and leaf mould well mixed in 
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out investigations on seed collected monthly 
from Ist, 2nd and 3rd year berries. 


Seeds were mostly received from North 
Zarghun of which climatic statistics are little 
known and where juniper has been reported to 
be growing reasonably well. The first lot of 
seed was collected in August, 1945 and sent to 
us tollowed by subsequent lots of monthly 
collection with occasional breaks. ‘The seeds 
when received were first weighed and a portion 
subjected to cutting test to determine the sound- 
ness percent. Soundness percent in 1, 2 and 
3 year old seeds from the last collection re- 
ceived was found ta be 4, 36 and 40 percent 
respectively. The result of seed weighment is 
produced below in number of seeds to an ounce. 


July | Aug. | Sept. | Oct. | Nov. | Dec. 
1120 | 1642 | 1248 | 1239 | 1760 | 1570 
832] 600, 7:0] 681] 751] 751 
| 
7761 650] 693 | 787 | 782| 759 


equal proportion and kept under thatched shade, 
The germination obtained confirms the dis- 
appointment and is produced below :— 


LSID une RN Re eA SSS a 


Ist year nursery 


7 
| 
{ 


2nd year nursery 


Monthof | ot areas | Sete | isceds 
sown sown 
August bee 300 | Nil 509 
September ... | 500 
October ove ‘3 250 
November 300 Nil 400 
December... 500 Nil 500 
January see ot ove 
February... a3 oo5 es 
March ons sea ae 500 
April ass a - 500 
May its es sia 500 


ng A a PSE PS 


3rd year nursery 


| ee Period of 
_ Germina- amber | Germina- | germina 
aaee se aae of seeds ats : 

tion % tion % tion 
ela in days 

1.8 500 0.8 360 

0.4 500 Nil 316 

Nil 250 0.4 382 

Nil 500 Nil 310 

Nil 500 Nil 314 

Nil 100 Nil 229 

Nil 500 0.2 263 

Nil 500 Nil 154 
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The observation continued till all the 
seeds sown had rottedin the soil. In some of 
the seeds it appeared that germination process 
had set in but the hypocotyl was strangulated 


Pre-sowing treatments Ist year berries 


Treated Control 

Soaked in cold water for Nil 

24 hours (each lot hav- Nil 

ing at least 100 seeds). Nil 
Soaked in cold water for Nil 

48 hours each (lot hav- Nil 

ing at least 100 seeds). Nil 
Soaked in soda lye for 20 ooo 

minutes washed and or, 

sOwn in river sand 

(each lot having at least 

100 seeds). 

Kept in oven at 21°C ie 
for 24 hours (each lot of ee 
50 seeds). és 

Soaked in (15 minutes ase 

commercial | 30 minutes es 
sulphuric 4 45 minutes ces 
acid for 60 minutes wee 
each lot {90 minutes F se 
of 50 seeds (120 minutes ane ae 
Soaked in boiled water ... Nil Nil 
Nil Nil 
Nil Nil 


None of the above treatments gave con- 
sistent and encouraging results. It appeared 
that the dormancy is due neither to the seed- 
coat effect nor due to rudimentary embryo. 
The possibility left out is of the dormant 
embryo requiring after-ripening treatment. 


Young (1919) in his investigation with 
yellow poplar seeds obtained only 487 seedlings 
from 2 ibs. of seeds sown in fall, The same 
quantity stratified in moist sand and buried in 
a sandy soil in November and sown in May, 
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within the hard seed-coat, which suggested 
trying some pre -sowing treatment for improve- 
ment in germination. The treatments applied 
and results obtained are given below :— 


Germination percent 


2nd year berries 3rd year berries 


Treated Control Treated Control 


Nil Nil 0.5 Nil 
Nil Nil 0.7 Nil 
Nil Nil 0.3 Nil 
Nil Nil 0.3 Nil 
Nil Nil 0.7 ves 
es sos 2.0 - eee 
Nil Nil Nil Nil 
Nil Nil Nil Nil 
2.0 Nil Nil Nil 
Nil 0.5 Nil Nil 
Nil Nil Nil Nil 
ss oe Nil Nil 
Nil se Nil si 
Nil ose Nil ror 
Nil des Nil ae 
Nil eon Nil ses 
2.0* oes Nil wee 
Nil er Nil os 
Nil 1.0 0.5 Nil 
Nil Nit Nil Nil 
Nil 2.0 Nil 0.3 
Nil Nil Nil 0.3 


gave 1088 seedlings against 8 seedlings ob- 
tained from the control stored during the period 
in a cloth sack and sown in May. 


Pack (1921) found germination of non- 
ripened seed to be very low and treatment 
with sulphuric acid etc. to be in effective. freez: 
ing and thawing has no action in shortening 
this process and neither the resting nor after 
ripened seeds gave good germination at tempe- 
rature over 15°C. He found that after-ripen- 
ing occurs best at 5° Cand is quicker in con- 


* Germination after 195 days. 
* Germination after 259 days. 
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junction with darkness and descication. Per- 
haps secondary dormancy setsin when after- 
ripened seed is transferred to higher tempera- 
ture as then it gives lower germination than if 
left at 5° C. 

Baldwin (1942) records that after-ripening 
of dormant embryo proceeds best at tempera- 
ture lower than those usually best for germina: 
tion and to meet this requirement, stratification 
is commonly and. successfully employed in 
forestry. 

Dealing with funtperus macropcda it was 
thought better to try a method that could 
successfully be carried out in a remote forest 
The seeds were soaked in cold water for 24 
hours and then buried in garden soil 2 ft. deep 
inaglass bottle. The pit was near a water 
tap and remained always shaded. ‘The seeds 
used were collected in December 1947 and 
were put into the pit on 3rd January 1948. 
Germination obtained from them taken out of 
the pit at intervals are given below :— 


Germination obtained 


AFTER RIPENING IN amt Aerio 


TAR 


Durati | 
uration of _ Ist year 


‘ : 2nd year | 3rd year 
storage in jseeds sown 
pits in days ,in each Jot DeEEY | DEESY berry 
| 
30 100 3% 3% 
60 100 20% 6% 
91 50 | re 16% 4% 
120 50 Nil % Nit 
244 ie 1 ont 6 out of 
of 7 70 seeds | 30 seeds 


| Nilout of 4. Young L.J. 
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It Was noticed that germination period of 
the treated seeds was over after about 30 days 
of sowing after which a secondary dormancy 
sets in. 


Pack found 100 days storage as best, 
Here also very encouraging germination has 
been obtained after 60-90 days storage. It is 
also noticed that seedlings obtained from these 
treated seeds are much healthier than those 
from the untreated ones, 


Dehra Dun is perhaps climatically unsuit- 
able for the species, A higher germination 
percentage is expecied from seeds tried in its 
natural habitat. Thinking in terms of the 
climatic conditions in juniper forests, perhaps, 
better results would be obtained from 2 years 
old seeds collected at the beginning of winter 
and stored in pit till May next. 
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FROM SCRUB-FORESTS TO SHRUB-FORESTS OF BIJAPUR DISTRICT 
AND THE PROBLEM OF AFFORESTATION 
S.T. BANASODE, B.A., SBE, 
R. F. O. Bagalsist. i ee. 


Bijapur is a notorious famine District; for 
a long period in the past it has also been under 
the sway of the negation of famine Act. Its 
population is 92 lakhs. Taking into account 
all the Government investments to safeguard 
the public against the famine during the last 
regime, it would bea huge amount sufficient 
probably to convert the present hell into 
heaven under the modern’ multi-purpose 
schemes of the Damodhar valley type. Yet it 
has five rich valleys spreading along the five 
perennial rivers: Bhima, Don, Krishna, 
Ghataprabha and Malaprabha and all of them 
having rich black cotton soil. They are irri- 
gable tracts with some device lift irriga- 


tion, well irrigation or by canal system, even 
with inter-Dis trict or States management. It 
is the driest part of the Bombay Province 
still having a good number of perennial rivers 
passing through. It is an irony of fate for the 
riverside people on either bank td Suffer the 
heaviest drought, carrying water ‘for miles 
during major part of the year. If this be the 
state of men and animals, imagine that of land 
and tree-stock. Lives that can move mav drag 
on up and down to keep up bone and skin 
together. But lives that are static in the 
form of vegetative growth are pitifully born 
and die-back annually in situ. Out of this life’s 
turmoil in the vegetable-kingdom, a few 
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hardy species stand and stare at th burning 
Summer awaiting stray monsoon rains to 
quench their thirst and to put on some fresh 
leaves and wood, bit by bit and year after 
year, termed as Scrub-Forests. 


It is this type of slim tree-growth on rocky 
hill ranges—that constitute the Scrub- Forests 
of the Bijapur Dist. You need an umbrella to 
keep your head cool under the scorching Sun, 
as you walk through these sparcely wooded 
areas. The Forest area of the District under 
the control of the Forest Department is only 
4.5 percent very much uneveuly distributed in 
Sourthern Division, while there is no forest 
area at all in the Northern Division, where 
People entirely use cowdung cakes, corn and 
cotton stubbles in place of firewood. Much of 
the valuable farm-yard manure is lost to the 
curtivator for want of fuel and fodder reserves 
in the District. 


Today the demand on firewood has abnor- 
mally increased. Original.y the hearth used 
to burn for an hour or so in the norning and 
evening. Owing to the habitat of tea taking 
very often, the period must now have definitely 
increased three to four times. While formerty 
there were no tea shops in villages, you will 
now find several. Firewood consuming centres 
have multiplied abnormally, whereas the rate 
of firewood production is getting less in the 
increasing arid conditions nowadays. 


It was, therefore, a matter of vital impor- 
tance for the prosperity of posterity that the 
conservation of the existing forests should have 
been on stricter lines and afforestation on a 
large scale should have been undertaken long 
before, feeling the pulse of Nature’s balance. 
However, the oft repeated failure of crops in 
the Deccan, arrested the attention of the 
Bombay Govt. and force! them to make a 
determined effort to solve the problem. Early 
in 1942 the Land Improvement Scheme was 
enacted and the activities of the Agricultural 
and the Forest Departments were encouraged, 
Although nothing short of the Tennessy Valley 
type scheme would ameliorate the land and the 
people, the interim measures of large scale 
bunding, contour trenching and afforestation 
by catchment areas were undertaken through 
the Agricultural Department. The Forest 
Department adopted a slow and stead, policy 
of experimentation and demonstration, on the 
question of reboisement of waste lands and arid 
areas of the present reserve forests in its 
charge. 


The sample plots in representative forest 
areas and ‘Gairans’ may be broadly classified 
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under the following categories. And they are 
the arid area research centres of pioneer nature 
in this tract: — 


(1) Plots cf simple closure in both of 
treated and untreated lands; 

(2) Plots of contour-trenching and plant- 
ing in various soils, slopes and 
aspects ; 

(3) Plots on flat ground sown in lines or 
spacings cf 6’x6’ or 20 feet width; 

(4) Plots of pure grasslands without 
closure, 


Rainfall conditions for a!l these are com- 
mon with an average of about 15" annually 
occurring uneven and sporadic in nature, usual- 
ly between June and September with stray 
winter showers. My observation in all these 
cases is as under: — 


(1) There is decidedly a quantitative in- 
crease in the yield of grass from three to eight 
times, with a good proportion of natural 
regeneration appearing in the treated Jand 
with -contour-trenching. ‘“‘ Nature rebuilds 
itself even under adverse conditions” is amply 
proved. 


(2) plots under this category are of 
immense interest. Herein the active process 
of ecological change for the better is set in. 
Every year there is floral change. Anti- 
ercsion measures of both mechanical and 
vegetative methods play their part to the best 
alvantage. The mechanical measure is based 
on the principle of contouring. ‘Trenches of 
2’ x 1$° section along the contour line would be 
just sufficient to arrest the sweeping flow of 
water during precipitations ‘he Cug-out loose 
earth is utilised to refill the trenches diagonally 
on the lower side, so as to serve as seedbeds for 
tree plants. Now, as to the spacing of two 
contour lines, lower the rainfall the wider will 
be the spacing, varying from 75’ to 200’ accor- 
ding to its gradient. In addition to these 
trenches deep gulleys are plugged with dry 
stones to cut down the speed of rain water. 
For the vegetative changes ecological study is 
done and the local species —which have already 
survived are used. For nothing succeeds like 
success. Locally een, sivas and jaman is 
plentiful and the same is used. anjan, com- 
mon in similar tracts of Khandesh and Dhar- 
war Districts, is also used with great advantage 
and all of them are thriving. Even in the 
midst of summer, it was a sight to see at 
Tulsigeri sample plot, the rich coppery red 
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leaves of anjan, the shimmering foliage of 
Saman and—the yellowish light-green fresh 
leaves of seem and stras, against the back- 
ground of the dry thorny scrub-forest in 
extant. Similar demonstration plots at Hip- 
pargi in Sindgi taluka and Injinwari in Badami 
taluka stand in evidence of the fulfilment of 
the object aimed at. 


(3). Under this category observations 
though out the present forest areas of natural 
and artificial regeneration may be made. The 
present system of working the forest areas is 
clear telling with reservation of standards. In 
the clear felled coupe annually one thousand 
pits of 1’ x 1° x 1” size at 6’ x 6’ spacing are 
dug out and dibbled with local species. This 
is the practice in v gue from the beginning of 
the working plan operation: but—curiously 
enough no plantations have been successful by 
this pit system of planting in ihis region, except- 
ing moist localities, Probably the system is 
unsuited and needs to be replaced by the con- 
tour-trenching and afforestation with gully. 
plugging etc. on popular lines. 


(4) As to the purely grass plots, no spe- 
cial efforts for reseeding with improved seeds 
has been done in this District and as such 
nothing definite can be said, However from 
the experience gained elsewhere reseeding of 
hill-ranges can safely be undertaken by contour 
plowing and ridging if necessary at intervals, 
to hold the rainwater in the soil. 


In support of the results it may be stated 
from the forest records of Tulsigeri sample 
plot, the plant heights and the volume of 
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vegetative growth during the past five years, 
together with the general improvement of 
natural regeneration are very encouraging, 
which may be seen from the following table:— 


Maxi: | Maxi- Maxi- 2 
: No of mum mum mum ) 
Species plants | Ht.in | Ht.in | Ht, in 5 
3rd yr. ] 4th yr. [5th yr. we 
Neem Ja 390 [7° toe 10'°—6” | Plot is 
Siras Zs 852 8 12°—6" 14'~—6”" Plaid out 
Anjan 200 5° 5Hten7” | 6'—~7" Fin c.17 
Kasod ae 377 {10° 12’—4" 115'—3” | of Bl. 
Sandal... 1 5 9 —S" 115'—0” TP VITT of 
Chinch ... 481 | 3’—6" | 3’—11" 6—11 =} Bijapur 
Scerub- 
Forests 


With a total of 2, 310 plants in the plot 
of A. G. 9-2 the per acre stocking comes to 
257 plants at present in the 5th year and after 
10th year there are bound to be at least 100 
trees per acre if not more. 


Cost involved. The major item of expen- 
diture is the cost of trenching and the protective 
staff at least for five years. ‘hat of trenching 
includes refilling, sowing, weeding etc, and that 
of protective staff includes all labour engaged 
to protect the plot from cattle and fire damage, 
with all possible vigilance. For the former the 
expenditure comes to Rs. 15 and for the latter 
almost the same amount is required: the total 
cost works out to &s. 30 per acre, which 
should give at least 100 established pasture or 
shady trees together with improved for age 
value of about the five times the original. 


IMPROVEMENT FELLINGS 
By A. S.N. MURTY 
(Working Plans Ranger, Nowrangapur, Koraput) 


What is an improvement felling ? The 
term itself is self explanatory as it indicates a 
method of fellings for the improvement of the 
forests. Improvement fellings are defined as 
the working over a forest with the object of 
bringing about an improvement in the general 
condition of the growing stock by the removal 
of inferior stems and species wherever this will 
help better stems or species. 


The necessity for conducting improvement 
fellings is the ruinous condition of the forest 
due to combined action during the past of 
several causes such as fires, reckless and uncon- 
trolled utilisation, grazing and lopping for 


fodder, shifting cultivation, and destruction in 
whatever form it may have occurred. 


The result of all these and other causes 
working continuously has been that the forests, 
besides being extremely irregular and insuffi. 
ciently stocked, contain large quantities of 
unsound, or mis:shapen, or unhealthy stuff and 
in some cases also an inadequate proportion of 
valuable and marketable species. In certain 
areas advance growth may be abundant render- 
ing their restorationand improvement easy, in 
others it occurs only in patches or consists 
of sparsely scattered secantlings or clumps of 
stool shoots, the soil being too hard and under 
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the dominion of grass to give any chance for 
the spontaneous appeatance or reprocliction 
within a reasonable tims, Be ween these two 
extremes there are intermediate stages of rege- 
neration. According to the requirements in 
each case the regeneration may either be estab- 
lished or completed by sowing or planting and 
clearing away all the old stock or adopting any 
of the methods of natural regeneration. But 
if such wholesale action is not possible, all 
unsound, deteriorating, knotty, inferior and 
harmful trees have to be removed as quickly as 
practicable, while at the same time adopting 
such means in order to obtain as full a crop 


as possible composed of healthy trees of valu- 
able species. 


Thus it is a special kind of operation com: 
bining in itself the attributes and objects of 
every kind of felling namely the preparatory 
felling, thinning, cleaning, afterfelling or the 
seeding felling, However, in mixed forests 
& proper distribution of the component species 
should not be lost sight of. The realisation of 
revenue is never considered as one of its objects 
and any return from the material removed being 
entirely incidental, In fact it is too big to be 
called a silvicultural operation and too little 
to be styled a silvicultural system. Compared 
with selection thinnings, there is no sharp line 
of distinction between the two but improvement 
fellings cover a period during which a hitherto 
badly treated forest is aimed at bringing toa 
good condition by allowing a period of rest 
in order to restore the forast capital which has 
been encroached upon and to render the forest 
fit for regular working by a more intensive 
system. Improvement fellings are often com- 
bined with selection system, namely selection- 
cum-improvement fellings where an exploitable 
size is fixed for such soun] and mature trees as 
may be found and improvement fellings carried 
out through the rest of the crop, But where 
the past treatment has been hopelessly bad, 
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it is adopted as a temporary system. In 
this the fellings proceed over the area in 
accordance with a prescribed felling cycle and 
onsist of : 


1. Felling utilisable dry trees. 


2. Felling unsound or badly shaped 
matute or immature trees where their 
removal will benefit other better 
growth. 

3. Felling unsound, overmature, trees 


that are unlikely to survive ‘or which 
may further deteriorate before the 
next felling, unless they are required 
to cover the soil or for seed. 


4. Thinning cut crowded groups of trees 
in young age classes. 2 

5. Cutting back badly shaned or injured 
saplings and advance growth from 
which better new coppice shoots can 
be expected. 


6. Removal of undesirable undergrowth 
preventing or likely to prevent 
regenaration. 


7. Climber cutting. 


8. Removal of diseased, and fig or loran- 
thus attacked trees. 


In marking trees sufficient care has to be 
taken to induce conditions suitable for regenera- 
tion where absent. In carrying out the above 
principles, if the management is highly skilled 
and sufficient care be taken to secure regenera- 
tion, excellent results may be obtained, but if 
no thought is taken far regeneration, and the 
management is not skilled or if it lacks conti- 
nuity, the results may be far from satisfactory. 
Indeed, marking for fellings involves greater 
financial responsibility but marking for impro- 
vement fellings calls for far greater skill. 


